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fiber optic components from HP 


Depend on our com- 
mitment to fiber 
optic technology. 
Today, fiber optics is a 
leading technology for 
data transmission be- 
cause it’s faster, more 
reliable, more secure 
and often less expen- 
sive than alternative 
technologies. 

Hewlett-Packard’s 
commitment to fiber 
optic technology began 
ten years ago. Since 
then, we've applied 
these years of exper- 
ience in LED emitters, 
detectors, integrated 
circuits, optical fiber 
and packaging to make 
HP your best choice 
for fiber optic com- 
ponents. 

Our wide range of 
fiber optic components gives you 
performance choices that are reli- 
able, easy-to-use and cost- 
effective. 


METAL HOUSING 
EPOXY BACKFILL 

TO-46 HEADER 
EMITTER OR DETECTOR 
SAPPHIRE LENS 
CONNECTOR FERRULE 












100-,4m CORE GLASS FIBER 
WINDOW (GLASS) 
LENS CLIP 


This cross section of an HP fiber optic transmitter 
shows HP’s advanced lensing scheme for optimal 
coupling of light into the fiber. 





At Hewlett-Packard's Optical Communications Division, engineers use advanced 
research and development equipment to test state-of-the-art fiber optic components. 


Choose from three families of 
products. 

There are currently three families 
of HP fiber optic products: Plastic 
Snap-In Components; Miniature 
Link Components; and High Per- 
formance Modules. The families 
are growing, too. New products 
will offer increasingly faster data 
rates and greater distances. Pack- 
aging developments and improved 
manufacturing techniques will 
keep costs coming down. 

Start moving your data today 
with HP fiber optics and get the 
added assurance that your designs 
will keep you a leader tomorrow. 
HP’s worldwide team of applica- 
tions and sales engineers is ready 
to help you. 


Q 


HEWLETT 
PACKARD 





To learn more about 
HP fiber optics, circle 
the reader service 
number below. For 
pricing and delivery 
information, contact 
your local HP Autho- 
rized Components Dis- 
tributor. In the U.S., 
call Hall-Mark, Hamil- 
ton/Avnet, Pioneer 
Standard, Schweber, 
or the Wyle Distribu- 
tion Group. In Canada, 
call Hamilton/Avnet 
or Zentronics, Ltd. 






HP: The right choices 
for moving data today 
and tomorrow. 
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A robust due oo desley 


its latest offerings at the National _ 
: Computer Conference, 191 


Previews 
* Inexpensive engineering work | 


| station uses a mouse and icons as __ 


the users interface, 163 


~@C-MOS gate arrays with 3-um 
geometries offer hard and soft 
macro cells, 164 


e Circuit-design software runs on. 
IBM PC; with network access, a 
mainframe can do testing, 166 


_ @Laser photoplotter cuts . 
reproduction time for pc-board — 
artwork to just minutes, 166 


COMPUTER GRAPHICS : 
Dual processors facilitate _ 
painting pixels quickly, ue 


__ PACKAGING & PRODUCTION — 


Pe-board design system is _ 
fast on the redraw, 1/4 


DATA ACQUISITION _ 
Monolithic d-a converter houses a 
volfage-output amplifier, 178 


SOFTWARE | 

software package Soni IBM’ s 
Personal Computer to design 
linear ICs, 182 


COMPONENTS 

small Schottky rectifier modules 
have electrically isolated __ 
Daseplates, 186 


MATERIALS: 193 
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Computer Graphics: 


Graphics moves into the computing 
mainstream now that professional quality is 
affordable, 118 


Jagged lines disappear from medium- 
resolution color graphics system, thanks to a 
technique that displays much higher resolution 
on the screen, 118 


Video-processor chip makes low-cost 
graphics terminals and computers easier to 
design and build, 121 






















Newsletters _ International, 63. 
— Bicineers, 144 
__ Products, 195 






Electronics, 41 
ee og 



















_ People, 14 






Editor's letter. so 





_ News update, 32 
‘Business activity, 35 






Editorial, 12. 




























WIDEBAND AMPLIFIERS 
FROM DC TO 1MHz 


Where in the wide world 
do you find them? 





You'll find them at Krohn-Hite .. . the only company that 
is really responsive to the need for wideband power 
amplification. We know that systems designers need 
power, performance, and versatility, so we designed 
the Model 7500 direct-coupled amplifier that offers 
continuous power up to 75W and up to 125V RMS. 
The 7500 has a frequency response that is typi- 
cally flat to within +0.05db over most of its 
range, and even at full power output, the har- 
monic distortion is less than 0.05%. Voltage 
gain, fixed or variable, is 0 to X100. Output 
circuit is both current and voltage protected. 
And both AC and DC input couplings are 
provided. 


The Model 7500 can serve as the heart of an 

AC power source. Other applications include 

precision meter calibration, transducer 
driving, and vibration analysis. Call on the 
company that is responsive to your needs. 
Krohn-Hite. Send for specifications on our 
complete line of wideband amplifiers. Look up 

our product listings in EEM and Gold Book. 


L7 LI KROHN-HITE 


CORKYP ORATION 
Avon Industrial Park, Avon. MA 02322 e (617) 580-1660 TWX 710 345 0831 
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Krohn-Hite . .. Benchmark of Value in Power Amplifiers 


INTERNATIONAL: ARAB REPUBLIC OF EGYPT, EPIC, 661767; ARGENTINA, COASIN, 552-3185; AUSTRIA, UNIVERSAL ELEKTRONICK IMPORT, 5415880; AUSTRALIA, WARBUR- 
TON FRANKI, Adelaide 3567333, Brisbane (07) 52-7255, Melbourne 03 699 4999, Perth 657000, Sydney 648 1711/648 1381; BELGIUM, C.N. ROOD S.A., (02) 735 2135; CANADA, 
WEBSTER INSTRUMENTS LTD., Mississauga ae ota Ottawa (613) 725-1931, Montreal (514) 744-5829, British Columbia toy 434-2611, Alberta (403) 458-4669; DENMARK, 
SC METRIC A/S, (02) 804200; ENGLAND, KEITHLEY INSTRUMENTS, LTD., (0734) 861-287; FINLAND, INTO OY, (90) 742-122; FRANCE, M. B. ELECTRONIQUE, 956-81-31; GER- 
MANY, KEITHLEY INSTRUMENTS LTD. GmbH, (0-89)7-14-40-65; HOLLAND, C. N. ROOD B. V., 070-996360; INDIA, BALI INTERNATIONAL, 6123046; ISRAEL, ARITMOR ENGINEER- 
ING CO., LTD., 72 73 17, 72 87 16; ITALY, VIANELLO S.P.A., (02) 65.96.171; JAPAN, YA-MAN LTD., (03) 667-5945; NEW ZEALAND, WARBURTON FRANKI, 664150; NORWAY, TELEIN- 
STRUMENT AB., (02) 78-94-60; PORTUGAL, MAGNETROM, 57-19-61; SINGAPORE, O’CONNOR’s (PTE) LTD., 637944; SOUTH AFRICA, PROTEA PNI PTY, LTD., (2711) 786-3647; 
SPAIN, C. R. MARES S.A., 257-62-00, 258-09-07; SWEDEN, LAGERCRANTZ ELEKTRONK AB., 0760-861-20; SWITZERLAND, TECTRON AG., 055-95-1212; TAIWAN, ALPHA PRE- 
CISION INSTRUMENT CORP., 7013113-5. 
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CAD system integrators think 
our newest plotters were desi 





Cc 


just for them. 





A price/performance 
breakthrough on intelligent 
pen plotters. 


Take our newest, 8 pen 36” intel- 
ligent plotter, for example. We call 
it the ZETA 836 but you'll call it 
remarkable. 

You'll be able to give your clients 
a vector independent plotting speed 
of 25 ips, 2g acceleration and reso- 
lution to one-one thousandth of an 
inch. Plus, the ZETA 836 can run 
both cut sheet or roll media. At a 
price several thousand below what 
you would expect to pay. 








Eight color, carriage- 
mounted pens eliminate 
time-consuming pen changes 





Incredibly, some plotters still 


grind to a dead stop to change pens. = 


Circle 7 on reader service card 
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Not ours. We've put all eight self- 
Capping pens on the carriage. And 
this does amazing things for plotter 
throughput. 

When you want to switch to liquid 
ink, simply snap in a four pen 
cartridge. 

You'll have total user control over 
such variables as speed, pen pressure, 
acceleration and pen up/down delay 
times. Touch controls automatically 
adjust the ZETA 836 for perfect 
liquid ink plots. 





Compatible with virtually all 
computer protocols. 


Thanks to Nicolet’s built-in intelli- 
gence our plotters can handle a 
variety of plotting languages and 
protocols to run virtually any existing 
software applications programs. 








Co PERE 








And you can use any of our plotters 
on-line, off-line or remotely via 
RS 232C or IEEE 488 interfaces. 





Save big on our new flexible 
pricing strategy. 





We've created a new discount 
program that lets you mix quantities, 
keep your inventory lean, and still 
earn the best price breaks in the 
industry. 

Choose from our family of plotters 
designed for the CAD system market 
— the ZETA 8, an 8 pen 12” model, 
the ZETA 822, 8 pen 24.5” model or 
our newest ZETA 836, 8 pen 36” 
intelligent plotter. 





Call (415 ) 372-7568. Nicolet 
Computer Graphics Division, 
7/7 Arnold Drive, Martinez, 

CA 94553 TWX 910-481-5951 


"See us at-NCC, Booths A1836,1838" 


c Nicolet 


Computer Graphics Division 








‘standard EIA RS-170 compatible DA ar ei 
_videocamera.Theimagecanthenbe ae Oo / ee wornpae sail apecmenten® 
displayed, stored, processed, printed, _ agua NS Input: Any EIA RS-170 (Monoch- 
or remotely ans High resolu- | | a3 i ff rome or RGB) video source 
t -. ae 6 a —_ Spatial Resolution: Up to 640 x 512 
. nee ec pixels 

ooh nc. Intensity Range: 2, 4, and 16 levels 
quality pictures. or pseudo-colors) standard; 64 
levels optional 









Adds computer picture 





| Capture Speed: 

power for... 33 seconds for a 640 x 400 x 16 
@ Graphic Presentations level image 
@ Personal Teleconferencing .1 second for a 320 x 200 x 4 level 
™@ Document/Report Generation image 


.6 seconds for a 640 x 400 x 64 


@ Surveillance/Security level | 
evel image 


@ Measurement and Inspection 
M@ Thermography 


Uses are so varied that — _ 
Chorus offers software ) 


Input Channels: Four 
video plus external 


trigger 

developers the chance to 

promote their products in I/O Slots: 1 IBM PC or . 
our PC-EYE Catalog. Spe- PC/XT compatible 

cial awards will be given Get started with the 
periodically for the soft- CHORUS family of 
ware judged most unique products 


or of greatest interest. We offer a selection of 


cameras, accessory 
kits, and compatible 
graphic adaptors. For 
our price/catalog and 
further details, write, 


or call 1-800 OCHORUS 
or 1-603-465-7100 


* The B&W pictures are taken with a 35mm 
SLR camera. The pictures were captured 
with an RCA TC 1005 video camera on an 
IBM XT and sent to the monitor with a Tec- 
mar Graphics Master™ graphics adapter in 
the 640 x 400 x 16 level mode via its com- 
posite output. 


Software makes it 
happen 


Utility software is in- 
cluded with menu driven 
support for various graph- 
ics adaptors and printers. 
This support includes in- 
teractive control of image 
borders, white and black 
level, and image location 
within the borders. The 
user can direct input to 





™ Trademark for CHORUS DATA SYSTEMS’ family of video capture products. 


CHORUS 


Chorus Data Systems, 27 Proctor Hill Rd., P.O. 810, Hollis, New Hampshire 03049 
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AS BRIGHT AS YOU ARE? 


You're doing everything you can to stay 
ahead of the competition. Shouldn't your IC 
company do the same? 

We think so. 

In 1983 we spent a record-breaking 
18.7% of sales on research and development. 
That's more than any other major IC 
company. 

And that’s why 40% of our total sales 
come from products that were invented here. 

Our Am8052 CRT controller lets you 
squeeze every last drop of performance out 
of a video tube. 

And our Am7910 is the only modem 
you can program for any major telephone 
system anywhere in the world. 

We make the first perfectly matched 
VLSI Ethernet chip set and the only 
complete kit solution to super high speed 
digital signal processing. 

We make the world’s first 512K EPROM 
and the world’s fastest microprocessor. 


We're even an innovator when it 
comes to quality. 
While other guarantees run on and on, 
- ours is short 
and sweet. 

So, if you've 

- got a product 

~ you want to 
ee really shine, call us. We can put you as far 

sea Haste! monolithic ahead of the competition as we are. 


astest 16-bit 
multiplier. 





Am 990/91A 
AmPAL/22V10 First Lol 
Virst LSE PAL. Pthernet chip set. 


device, 








Advanced Micro Devices ct 


For more information, contact the sales agent nearest you or write the word “INNOVATION” on your letterhead and mail it to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Irym, Bristol BS9 3DS, United Kingdom. 
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we can find the answers. 


Together, 


/ 


Honeywell 
MICRO SWITCH 





] 


TAM LL) 





Nothing but ASICs. Application- instruments you need to program your own 
Specific Integrated Circuits. That’s all we PROMs, EPROMs, EEPROMsS, program- 


make. ASICs arent a sideline, mable logic devices. ..if it’s field 
they're our only business. Gate programmable, we build the instru- 
Arrays. Standard Cells. CAD ment to program it. 
Ful Custom. In 3-5 micron w : 
hes orid-class 2 micron tech- 
ppp nen or Va nology. Were building it now... 
na of course, we can build ed with an on-line date in the First 


with your tooling in both 


Quarter, 1985.Which means you 


metal-gate and si-gate MOS. ~ cancount on us to grow with you 


All business. If you've been 
looking for an ASIC supplier that 
treats your business like a busti- 


at the state-of-the-art: 2 micron, 
2-layer metal silicon-gate CMOS 
on 5" (and eventually 6"), wafers. 





ICs 


ness, call us. When our production _ The Basics of ASICs. ASICs are 
line Is the beginning of your production — where the world is going. Send for 
line, the last thing you need Is "surprises. our booklet, “The Basics of ASICs; we'll show 


Across the board. ASICs are our only you why. And how. Who better than Citel? 
















business. Not just Because we cover ASICs from our fab to 
custom and your system. Thinking ASICs? Call us. We 
semi-custom can help you build Application-Specific 
circuits; but the ICs...for less than the cost of jellybeans. 


= a ee ae 
Tete | ft ft. fn 
ES Oe 3060 Raymond Street, Santa Clara, CA 95050 
H+ +H (408) 727-6562 


TWX: 910-338-0540 
Gentlemen: 
L] Yes, | know where the world = \ame 
is going. Sendme“The Basics _ 
of ASICs” niu 
I’m specifically interested in Company 
LC) Gate Arrays, L! program- 

mable ICs, i. Standard pias 














Cells, 0 CAD Full Custom. OM ee NO ZI 
C1 I’m planning now. Have a representative call me at ( ) ss 
ELT6-28 [ 
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Microlabeller Plus: 
The Microdocumentation System. 


Print Your Label 
Requirements 
In-house... 


THE EPC MICROLABELLER 
PLUS™ is a microcomputer 
integrated with an industrial 
printer and a comprehensive 
assortment of label forms and 
materials, creating a complete 
labelling and documentation 
system for electronic part and 
system identification. 


It is designed to be “versatile 
and easy to use” ina 
manufacturing environment by 
manufacturing people. 


The Microlabeller Plus™ has 
serial number capability, non- 
volatile RAM, and many other 
user friendly features. 


€PE seat A 


corporation 





3681 Enochs Street 
Santa Clara, California 95050 
(408) 746-0333 


MULTIPLE FORMAT SIZES FOR 
MULTIPLE APPLICATIONS 
e PROMs 

e [Integrated Circuits 

e Wire 

Cable 

Connectors 

Floppy Disks 

Printed Circuit Boards 
Property Identification 
Book and Paper Catalogs 
Return Address Labels 
And Many Others 





MULTIPLE MATERIALS AND 
ADHESIVES FOR MULTIPLE 
ENVIRONMENTS 


e High Pressure Freon Board 
Washes and Vapor 
Degreasers 


High Temperature 
Molten Solder DIPs 
Tamper-proof 


Removable for Wire 
Harnesses or EPROM 
Reconfiguration 


UL Rating Plates 
Oil and Solvents 
e Heat Shrinkable Sleeves 
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8/16 bit Z800” MPU and our upcoming 32-bit SEE THE NEW Z800 MPU COME TO LIFE IN VIDEO! 






Z80,000”" MPU. It's a fascinating journey to You'll discover how the incredibly fast Z800 

the center of the world’s most advanced MPU is the perfect upgrade to your Z80° designs. 
microprocessors— using the most advanced see 256 bytes of on-chip cache memory in 

Wale (—lobiaste(e stale menteillolo)(-mslblmelemenlelsme(ell action. Don't miss it when the Z800 MPU’s high- 
now. Because supplies of this valuable tape performance pipelined architecture comes to 


are limited! nhswhenee)leyg 


WATCH THE SINGLE CHIP Z80,000 MPU 

PERFORM LIKE A 32-BIT MAINFRAME! 
WWel—arslol—ron(ojerconisllmelenelenim elem sleanichi> 
brought the performance of a 32-bit main- 
frame to a single IC. Find out how the Z80,000 
WUSUR ol-ruColanelstemccleatetg.<ole)i-sinysbaaiilitovenbelsiiublon 
soyelsy Ol-)m—(@O) sO Mi slleBlctene(=\-Jenelelsjinelsvel 
architecture. See why the Z80,000 chip is the 
fastest, most flexible, most powerful 32-bit micro 
you can buy! 


ACT NOW. SEND FOR YOUR FREE CASSETTE OF 
“THE NEXT DESIGN FRONTIER” 

If you're an engineer seriously concerned 
about the future of electronic design, then you 
must see Zilog’s “The Next Design Frontier’ 
There has never been anything like it, because 
there's never been anything like the Z800 MPU 
and the Z80,000 MPU. To get your free cassette, 
simply fill out the coupon and send it along with 
your business card. Mail both to Zilog, Inc., 
Components Tech. Publications, 1315 Dell 
Avenue, MS C2-6, Campbell, CA 95008. Act 
now! Supplies are limited. 


Z800 and Z80,000 are trademarks of Zilog, Inc. 
Z80 is a registered trademark of Zilog, Inc. 
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Pioneering the Microworld 

YES! | WANT ZILOG'S FREE TAPE, “THE NEXT 
DESIGN FRONTIER’ 


L] Please send me a free copy of “The Next Design Frontier’ 
0 1/2" VHS O 1/2" Betamax 0 3/4" Video 
| L) NO. I'm not interested in success at this time. 


Name 


a * | Title 


Company. 
Address 
City. Ci‘(:CState=_C Zi 





Phone 
EL 6/28/84 Offer good through August 1984. 
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SPADE-II 





NEW LDR SYSTEM 





FOR INTELSAT 
ATLANTIC REGION 











FOR BUSINESS 











COMMUNICATIONS 








PADE-II terminal equipment, 

designed to the latest INTELSAT 

SPADE Specification and com- 
pletely compatible with existing 
SPADE terminals, will soon make its 
operational debut in the INTELSAT 
system, Atlantic Ocean Region. 
Incorporating state-of-the-art micro- 
processors and LSIs, it provides 
excellent reliability as well as 
simple operation. 

The SPADE system allows a user 
to establish a communications circuit 
on demand with any other SPADE 
user, greatly improving satellite 
transponder utilization efficiency. 

It handles several times more tele- 
phone traffic using the same number 
of SCPC channel units. In addition, 

it considerably reduces annual 
operation cost because each SPADE 
circult is billed not on a fixed annual 
rate but on an actual utilization basis. 

NEC supplied 28 of the ue 
SPADEterminals -5= : 
inthe existing ¢ 
SPADE net- 
work. The first 
SPADE-Iter-  _ 
minal willsoon ~ 
be operating _ 
in Jordan. 
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EC now offers a highly 

sophisticated 105GHz digital 

local distribution radio (LDR) 
system. It meets the Increasing need 


for low-cost, high-speed, and sss: 


quality transmission of digital @. 
data for business communi- 
cations. 

NEC's 105GHz system, first 
put into operation in New 
York City, was developed as 
an advanced technological 
solution to local distribution 
problems. The system is 
based on a field-proven 
2GHz LDR system using TDMA 
technology. 

The new system provides point- 
to-multipoint digital microwave 
links for local distribution of data and 
voice from a node station to many 
subscribers with a single pair of 
radio frequencies. Each system 


a 






covers a 90-degree sector with 

a radius of up to 15km. As many as 26 
subscriber stations in each sector 
are served by one local node station. 
Radio frequency reuse in several 
quadrants can significantly increase 
the service range and maximize 
system flexibility. 

The LDR system transmits up to 
twenty-six 56 or 64 kbps data or voice 
channels—a total bit 

stream of approxi- 
mately 18 Mbps per 
carrier. ASmany as 
104 subscribers can 
be accommodated 
os, DY one node 
~~ with amaximum 
mec 
A key feature of 
the system is its low 
interference sus- 
ceptibility. The system 
allows avery low 


% carrier-to-noise ratio to obtain the 


required error rate performance by 
using quadrature phase shift 
keying (QPSK) modulation, thus 
enabling many frequencies (up to 20) 
to be used in the same area. 





NEW 1,300nm LASER DIODES 





EC’s new laser diodes 
feature our exclusive Double- 
Channel Planar Buried 
Heterostructure (DC-PBH). This 
feature improves efficiency and re- 
duces the temperature dependence 
of the operating current. Double 
channel structure also minimizes 
crystalline defects to provide more 
stable operation. 

Asaresult, new laser diodes 
guarantee 5mW minimum output up 














to 60°C. They eliminate the need for 
thermo electric coolers and thus 
permit more compact equipment 
design. They also feature low 
threshold and operating currents: 
20mMA/50mA(25°C, 8mVW),. 

The improved service life results 
in an estimated MTTF of more than 
100,000 hours for 5mW operation at 
50°C. Other features include stable 
fundamental transverse mode and 
nearly circular beam. 


NEC 


NEC Corporation 


Tokyo, Japan. 
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Instruments line driver drives 
Data to market taster. 


cation, providing fault protection and 
power up/power down protection, as well 
as enable and fault flags. 


Performance as specified 

Control Data engineers learned about 
the 174 early on. Moving quickly, they 
evaluated and designed it in, counting on 
it to perform to very exacting specifica- 
tions. It did. . . perfectly. 


The alternative? Greater costs 
Control Data engineers estimate that a 
discrete-component alternative would 
have resulted in at least a 15% increase 
in board area to accommodate the 
necessary additional components. 

_ As it turned out, the SN75174 driver 
contributed important system savings to 
the design, improved reliability, helped 
Control Data get to market faster. Hi 





Get on the party line faster 
with eight new line circuits 
from Texas Instruments. 


Hooking 32 driver-receiver pairs on a single bus to achieve party-line communication is 
possible with TI’s full family of line circuits. 


Now, eight new line drivers, receivers, 
and transceivers from Texas Instruments 
allow you to implement party-line ap- 
plications on a single bus efficiently. 


SN75176A 


Half-duplex Transceiver 

This new circuit wraps the capability to 
send or receive data over a single twisted 
pair in a compact, 8-pin package. It saves 
board space and cuts component cost. 








SN75179A 

Full-duplex Transceiver 

Also available in a space-saving, 8-pin 
package, the SN75179A can send and 
receive data simultaneously, and requires 
two twisted pairs. 


SN75177A/SN75178A 

Bus Repeaters 

These two differential ICs are identical 
except for complementary enable inputs. 


The SN75177A is active high and the 
SN75178A is active low. This allows you 
to pair the two back-to-back for im- 
proved bidirectional communication 
when extending cable distance. 


SN75172/SN75174 
Quad Drivers, 
SN75173/SN75175 
Quad Receivers 


The two quad drivers operate from a 
single +5 V supply, yet maintain a high- 
impedance output over a common- 
mode range from —7 V to +12 V with 
power on or off. Without sacrificing 
speed. Both drivers have maximum delay 
times of 50 ns, rise and fall times of less 
than 80 ns. They allow data rates up to 
four megabaud. 

The major difference between the two 
drivers is the enable scheme. And this 
increases design flexibility. All four 
drivers in the SN75172 are enabled at 
once, whereas they are enabled in pairs 
in the SN75174. 

The two quad receivers are similar to 
existing RS-422 devices but have higher 
input impedance and extended common- 
mode range, from +7 V to + 12 V. 
Sensitivity is +200 mV over —12 V to 
+12 V common-mode range. 


All other standards covered, too 
In addition to offering these new 

devices that meet RS-422 and other 
party-line applications, TI offers the 
industry-standard ICs you need to meet 
the EIA RS-485, RS-232-C, and RS-423 
standards, as well as IEEE 488. 

In fact, with its wide selection of 
general-purpose line circuits, TI fields the 
industry's broadest line of line circuits. 
Results: Component compatibility, design 
flexibility, and immediate availability. 

For details on TI’s broad family of 
line circuits, write Texas Instruments 
Incorporated, Dept. SLLO53EC, P.O. 
Box 809066, Dallas, Texas 75240. 





TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 
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Why CAD/ CAM 


Why Telesis. 


A printed circuit board crawling 
with jumper wires is a costly 
kludge. It seriously increases 
your cost-of-goods, frustrates 
your staff, and reduces the con- 
fidence of your customers. 
Think how often you’ve guided 
a new product to the PCB 
phase, and then had to meet 
delivery schedules with a banjo 
board. That’s why CAD/CAM. 
Why Telesis? Because we 
are the only company offering 
full-functionality CAD/CAM 
at a fraction of the cost of com- 
parable systems. Our system 
ensures design integrity from 








CAD/CAM Systems: 
A Generation Ahead 
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schematic through board 
design, and into production, ail 
with automatic routing and ~~, 
placement, net list,design rules  <#/ 
checking, back annotation, net 
compare, and on-line continu- 
ity checks. Every detail and 
every change is electronically 
coordinated to output final 
artwork, final bill of materials, 
and final N.C. drill tape! No 
more manual fixes at the 
thirteenth hour. 

For a demonstration, call 
us at (617) 256-2300 or write 
to: Telesis, 21 Alpha Road, 
Chelmsford, MA 01824. 





Perfect Schematics... 
Today, Tomorrow and Beyond 


DASH-1 has already proven its 
incredible value to today’s design 
engineer. Perfect schematics and 
related documentation are created 
in a fraction of the time it takes using 
old-fashioned manual methods. 


The Stand-Alone Do-it-All System 


Besides producing top-quality 
schematics with super speed and 
accuracy, DASH-1 automatically gen- 
erates Net Lists, Lists of Materials, 
Design Check Reports and other 
Critical documents. Starting from 
a comprehensive (and easily ex- 
panded) symbol library, call up any 
desired symbols to your screen, then 
move and connect them at will. Your 
DASH-1 captures all the intelligence of 
your design... automatically locking 


FutureNet, DASH-1 and STRIDES are trademarks of 
FutureNet Corporation. IBM is a registered trademark 
of the IBM Corporation. 


Let DASH-1"Solve Your Schematic Design Problems 
Now And For The Future! 


it into your design data base. 


An optional plotter even allows you 
to produce a finished pen and ink 
drawing in minutes. Also, another 
exciting new option called STRIDES™ 
lets you set up a complete structured 
“drawing tree” with unlimited levels of 
nesting or hierarchy. 


Compatible with Most Large 
CAD Systems 


Now, DASH-1 is equally capable 
of handling the future. New interfaces 
for the most complex CAD systems 
are now on-line. Classic examples 
are TEGAS and SCICARDS. Direct 
connection to DEC, IBM and other 
computers is a snap. And as new 
advanced CAD systems unfold, 
DASH-1's versatility defies 
obsolescence. 


Future 








Get the DASH-1 Edge 


If you work with schematic designs, 
chances are you've heard the DASH-1 
story. Now's the time to get updated 
with its new features and options. If 
youre not familiar with DASH-1, don't 
waste any more time. Already, sys- 
tems are operating in firms throughout 
the world, including 9 of the top 10 
electronics companies in the USA. 
Best of all, you can have a DASH-1 
add-on package to fit your IBM PC or 
XT for about the cost of the computer 
itself. Complete turn-key systems are 
also available. Either way, there’s 
nothing that compares to DASH-1 
for value. 


And remember... you can grow with 
DASH-1. It’s the system designed with 
a path to the future. 


Call today for more information! 


FutureNet Corporation « 21018 Osborne Street * Canoga Park, CA 91304 USA ¢ TWX: 910-494-2681 


Authorized PER Value-Added Dealer 
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Productivity of the Future...today. 
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optical and digital transmission 
systems, Anritsu communications 
products are highly regarded for 
both unequalled reliability and 
technical excellence. 

With such wide-ranging ex- 
perience in all phases of commu- 
nications, it’s no surprise that our 
electronic measuring instruments 
are superior, too. 

Anritsu builds the electronic 
instruments that keep electronic 


and fiber optic communications 
operating at the knife edge of 
efficiency. From the simple meas- 
urement of voltage and current to 
complete high-level analysis of 
both analog and digital circuitry, 
Anritsu instruments are built by 
experts in communications. And 
Anritsu instruments are built to 
be used. 

Whether it’s an Anritsu elec- 
tronic voltmeter, a network ana- 





lyzer or a complete GPIB-based 
automatic test system, you'll find 
a basic field-proven ruggedness 
built in. And you'll find controls 
that actually make sophisticated 
measurements simpler to 
perform. 

At Anritsu, we're striving 
toward still better instruments. 
And better communications. 





ANRITSU ELECTRONICA COMERCIO LTDA. 


Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-Ru, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 


ANRITSU AMERICA, INC. 


128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 


ANRITSU EUROPE LIMITED 


Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G 


ANRITSU ELEKTRONIK GmbH 


Uhlandstrasse 9, 4000 Dusseldorf 1, F.R. Germany Phone: (0211)682424 Telex: 8584904 





fA 


ANRITSU ELECTRIC CO. ITD. 


10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan 
Phone (03) 446-1111/Telex: 0-242-2353 
Cable: ANRITDENKI TOKYO 
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IP 64000 








A complete family of 
emulators. 


Our HP 64000 Logic Development 
System features optional emulation mod- 
ules for all the most popular micro- 
computers and microprocessors as the 
the table shows. Plus our universal 
emulation package can give you an early 
start on future microprocessor offerings. 


Microcomputers | Microprocessors | Microprocessors 
a 
eS EO TC 
ee eo ee ae 
Rem em ee 




















yptions than ever. 


Dedicated vs. universal 
development systems. 


Until now, if you wanted to design 
with the 8051 and wanted emulation, you 
had to buy a dedicated development/ 
emulation system as well. But what if 
you don’t want to get locked into a 
single vendor’s microprocessor line? 
What if you want the freedom of 
choosing the best microprocessor for 
your application, no matter who 
makes it? That’s where the HP uni- 
versal solution comes in. 


Call us today 
at 1-800-4HP-DATA. 


We're ready to help, with the prod- 
uct and service support that has made 
HP famous. If you already own an 
HP 64000 system you can move up 
to 8051/31 or 6801/03 emulation for 
as little as $6,000* A complete devel- 
opment system, with 8051/31 emu- 
lation built in, costs approximately 
$25,000* ‘To help you decide if our solu- 
tion is right for you, outside Colorado, 















call toll free 1-800-4HP-DATA. In 
Colorado, call 1-590-3340. We'll send 
you a technical data sheet on the new 

P 642648 Emulator for 8051 pro- 
cessors and a brochure that explains 
our comprehensive processor support 
program. Or, call your local HP sales _ 
office listed in the telephone directory _—T 
white pages. Ask for the electronic | 
instruments department. 


*U.S.A. price only. __ 
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__withDGseriesanalogswitches —ss——=#w 
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CDG308 or CDG309. We also 
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DMOS IN A Y . GLE e 


‘Apneencing an important - 
technology breakthrough for 
critical RF and video switching have the CDG4308 and 
applications...CDMOS™. : CDG4309 for super isolation 
The advantages of CMOS - low : -650B at 10 MHz and 40db at 
quiescent power and high 
noise immunity - are applied to 
the input logic and the level 
translation circuitry. 

The advantages of lateral 
DMOS are low parasitic 
capacitance and low on 
tesistance. These combine to 
maximize isolation and 
minimize drive coupling into 
the signal. 

The result: 10 to 12 dB better 
Off-isolation than CMOS 
switches at 40MHz. Plus very low 
cross talk from switch to switch 
- more than 80dB- and virtually 
glitch free switching. 
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SPI: A TRUSTED 
NAME IN HIGH 
SPEED CMOS AND 
LATERAL DMOS. 


CDMOS™ technology comes 

to you from the company that 
offers over 400 products, 
including more than 100 
standard HC/HCT High Speed 
CMOS logic devices, eight 
silicon gate CMOS gate arrays, 
and more than 300 high 

voltage vertical and lateral 
DMOS field field effect transistors. 


CALL OR WRITE TODAY For price and complete applications specs contact SPI Marketing 


for the distributor or representative nearest you. 


CDMOS™ Trademark of SPI SP) 


SOLUTIONS IN SILICON 


semi Processes Inc, 1971 N. Capitol Ave. e San Jose,California 95132 e Phone: 408-945-1500 @ TWX 910-338-0025 
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Business activity 


10) 


“Trends in instrumentation stocks” 
records the stock mar- 
ket activity of a selected 
group of publicly owned 
manufacturers of test, 
measurement, and ana- 
lytical instrumentation. 
The index weights the 


STOCK PRICE INDEX (1970 
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companies by size and 1982 1983 1984 1985 
therefore reflects their TRENDS IN INSTRUMENTATION STOCKS 
relative performances. 





SOURCE: STANDARD & POOR'S CORP. 





Research and development expenditures by the 100 biggest corporate spenders increased 9.9% in 
1983 to a record $32.1 billion, and spending this year could jump even higher. Those 
are the findings of the ninth annual survey of corporate R&D spending, conducted by 
Inside R&D, a publication of Technical Insights Inc., Fort Lee, N. J. The survey notes 
that these companies’ 1983 gain in spending was significantly smaller than the double- 
digit increases of recent years, although those increases were minimized by higher 
inflation. Still, last year’s advance was greater than most forecasters anticipated. “The 
improvement in the economy that began in late 1982 is credited with the better-than-ex- 
pected level of company-funded R&D spending,” the survey says. “Projects remained in 
the pipeline that might have been canceled, delayed, or downgraded had the recession 
continued.” As for 1984, preliminary indications are that company-sponsored R&D 
spending could rise 12.5%, the survey says. 

Among the top 10 R&D spenders, IBM Corp. moved into second place, with 1983 
spending of $2.514 billion, up 22.5% from 1982 and behind General Motors Corp.’s 
$2.602 billion. Predivestiture AT&T Co. slipped to third place, with 1983 spending of 
$2.491 billion, up 19.7%. Elsewhere among the top 10, United Technologies Corp. was 
fifth, with 1983 spending of $971 million, up 16.3%; General Electric Co. was seventh, 
with spending of $919 million, up 17.7%; and Xerox Corp. was 10th, with R&D 
spending of $555 million, down 1.8%. R&D expenditures as a percentage of sales 
averaged 5.06% for the top 100 firms in 1983, according to the survey, compared to 
5% in 1982. a 





Company financings... Manufacturers of automated design tools for the electronics industry are 
scoring in the venture capital markets. A second round of financing brought $3.7 
million to Cadtec Corp., a San Jose, Calif., maker of electronic-engineering design 
systems. Investors included Tektronix Inc., Beaverton, Ore., which obtained a major 
equity position in Cadtec and signed a marketing agreement with ~~ the 
company. ...Work-station designer Silicon Graphics Inc., Mountain View, Calif., com- 
pleted a $16.7 million second round of financing. ...Third-round venture financings 
raised $12, million for CAE Systems Inc., Sunnyvale, Calif., another maker of design 
tools, while Cadnetix Corp., a Boulder, Colo., manufacturer of design-automation sys- 
tems, received $8.3 million. —Robert J. Kozma 
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Your source for advanced die products i is Clinton | You : 


can combine high performance, profitability, and crea 
with a Clinton CRT in your application designs. 


Clinton is a leader in the development of high resol ition: 


tubes, RFI/EMI emission control, and anti- glare systems fo 


optimum display performance. In addition, Clinton o iets 


the widest range of phosphors and tube sizes availe 
today. 


That's why Clinton CRTs are used in ee computers 
like Apple and IBM, in office systems from CPT and Digital, _ 


_and in terminals by Telex and ITT Courier. 


‘And that’s why Clinton has become the largest domestic 


supplier of CRTs. 


You can rely on Clinton’s 20 years “ol experience o new T a 


be boii ae sla ae service, a ceils prices, and 
strict qu y control. — : | 


™ 


Apple, and CPT are registe : d trademarks of, 


ternational Business Machines, ITT ' 
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NTERNATIONAL SALES OFFICES NORTH AMERICAN DISTRIBUTORS > <= Zero Defect 


tebec International U.S.A. Kierulff 

? Blvd. De la Woluwe Sunnyvale, CA (408) 733-4200 Hamilton-Avnet Company 
\200 Brussels, Belgium Irvine, CA (714) 851-1437 

(elephone: 32-(02)-762-9494 Atlanta, GA (404) 457-9872 

'WX: 65054 Xebec B Boston, MA (617) 740-1707 


Dallas, TX (214) 361-0687 
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Low-cost work stations In an attempt to put a work station on every engineer’s desk, three mak- 
ers of computer-assisted-engineering gear are displaying stripped-down 
systems, supporting both logic-design and office software, at the Design 
Automation show in Albuquerque, N. M., this week. The prices of the 
new stations range up to $30,000, compared to the $50,000 to $100,000 
of current systems. Daisy Systems Corp., of Sunnyvale, Calif., has 
adapted its schematic-capture Logician software to the IBM PC XT, which 
it has beefed up with a new graphics controller and a high-resolution 
screen. The Personal Logician is priced at $17,000 and includes an 
Ethernet interface so that it can share a data base with its upscale CAE 
cousins. Valid Logic Systems, of nearby Mountain View, has redesigned 
its Motorola 68010-based Scaldsystem hardware into a package that 
supports all Scald software, from logic capture to simulation, in a 
package that will sell for $20,000 in a 16-station configuration. And 
Mentor Graphics Corp., of Portland, Ore., offers its Apollo Computer 
DS300 hardware in a network-compatible version that provides schemat- 
ic capture and file sharing in a $30,000 package. 


shown at design show 


IR offers cash By offering a limited cash warranty on its MOS field-effect transistors, In- 
. ternational Rectifier Corp. has come up with what veteran observers call 
for failed MOS FETs a new wrinkle in marketing semiconductors. In effect, the El Segundo, 
Calif., firm is picking up the tab for any significant failure of its power 
MOS FETs if it occurs while they are in the hands of a customer. First 
available only to IR’s ship-to-stock customers, whose devices go directly 
into inventory without inspection, it will be expanded to all buyers. The 
goal is to cut down on incoming inspections, which the company says 
damage more devices than any other link in the delivery chain. The basic 
condition is $10 for each part failing in the field at a rate of more than 
0.0019%/1,000 h at a junction temperature lower than 90°C. Competi- 
tors in the hotly contested power-MOS-FET field are withholding com- 
ment, but one has this unofficial opinion: “It could be an effective 
advertising gimmick, but only time will tell if it is more than that.” 


PlessCor, backed by A new company formed to fill what its principals say is “a product void 
. for high-performance components for fiber-optic communications in the 
Plessey-Corning, plans U.S.” expects to be making them in a Los Angeles plant by early 1985. 
fiber-optic components PlessCor Optronics Inc. has financial backing from major players in this 
fast-growing field: Corning Glass Works, a leading U. S. fiber producer, 
and Plessey Co. plc, the British firm that has pioneered the design and 
production of components. PlessCor’s founder is Michael K. Barnoski, a 
well-known research scientist in optics who until 1983 headed such 
activities at TRW Inc. Serving as a board member and consultant is 
Theodore H. Maiman, who demonstrated the first laser while at Hughes 
Aircraft Co. and most recently worked at TRW. At first, the new firm 
will manufacture products developed by Plessey. 


Data General unwraps) The latest in a rush of new products and marketing thrusts from Data 
. .. General Corp. is its entry into the field of computer-aided-engineering 
its CAE family and -design work stations. The Distributed Systems (DS) series combines 

the high-performance calculation capability of the Eclipse MV/4000 
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TYPE 628P 
METFILM® ‘K’ 
CAPACITORS 


State-of-the-art design for high-frequency a-c 


400Hz applications in shipboard and aeronauti- 
cal systems and switched-mode power Supplies 
operating at frequencies up to 40kHz. 
Substantially smaller than conventional a-c 
capacitor designs. Metallized polycarbonate-film 
dielectric for outstanding stability, minimal 
capacitance change with temperature, and low 
dissipation factor. 


Write for Engineering Bulletin 2709.2 to: 

Technical Literature Service, Sprague Electric Co. 

35 Marshall Street, 4s0-3148R1 
North Adams, Mass. 01247 


THE BROAD-LINE PRODUCER SPRAGUE 
OF ELECTRONIC PARTS : 
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TYPE 196P 
VITAMIN Q: 
CAPACITORS 


Widely used in snubber applications requiring 
high peak current and high reliability. 

Rugged extended-foil, oil impregnated con- 
Struction. 

Hermetically sealed in metal cases. Operating 
temperature range: —55°C to +125°C. 
Capacitance values from .001 to 1.0 uF. Voltage 
ratings from 100 to 1000 WVDC. 


Write for Engineering Bulletin 2110D to: 

Technical Literature Service, Sprague Electric Co. 

35 Marshall Street, 498-3150 
North Adams, Mass. 01247 


THE BROAD-LINE PRODUCER SPRAGUE 
OF ELECTRONIC PARTS - : 
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TYPE 676D 
ALUMINUM 
ELECTROLYTIC CAPACITORS 


Lowest ESR, inductance and impedance of any 
comparably-sized aluminum ‘lytic. 

ESR is specified at +30% over the range of 20 
to 100 kHz. 


In largest case size (1.0” D. x 3.64" L.), ESR 
ranges from 4.9 millionms at 6.3 WVDC to 
9.9 millionms at 63 WVDC. 


Write for Engineering Bulletin 3453 to: 

Technical Literature Service, Sprague Electric Co. 

35 Marshall Street, 486-3142 
North Adams, Mass. 01247 


THE BROAD-LINE PRODUCER SPRAGUE 


OF ELECTRONIC PARTS 


THE MARK OF RELIABILITY 
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SERIES JX5900 
FILTERS 


...U.L. Recognized, 
C.S.A. Certified, VDE Licensed 


General-purpose EMI/RFI line filters for equipment 
to comply with FCC and international standards. 


Meet 10 kHz to 30 MHz attenuation requirements. 
For operation at 125 or 250 volts, 50-60 Hz. 


Write for Engineering Bulletin 8216 to 

Technical Literature Service, Sprague Electric Co. 

35 Marshall Street 4SF-1155R2 
North Adams, Mass. 01247. 


THE BROAD-LINE PRODUCER SPRAGUE 
OF ELECTRONIC PARTS 
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Electronics report 


Significant developments in technology and business 


Digital hf radio 
breaches military 
solid analog wall 


by Wesley R. Iversen, Chicago bureau 


Rockwell-Collins unit 

for Canada made feasible 
by off-the-shelf availability 
of signal-processing parts 





Digital technology is beginning to 
crop up in military radios, still large- 
ly the province of analog techniques. 
For example, Rockwell International 
Corp.’s Collins Defense Communica- 
tions division, in Cedar Rapids, 
Iowa, is attacking that bastion with a 
new high-frequency radio receiver 
that employs digital signal processing 
of intermediate frequencies. 

Designated the HF-2050, the sin- 
gle-sideband unit is said to be the 
first hf receiver to employ digital 
techniques in a production model. 
Under a $6.5 million contract, Rock- 
well will deliver 1,016 of them over 
the next 15 months to the Canadian 
Department of National Defense. 
The U.S. military is also interested 
(see “U.S. Army pricks up ears at 
digital hf,’’ p. 46). 

The Canadians plan to use the re- 
ceiver for domestic units and NATO 
forces in surface ships, submarines, 
and ground stations for communica- 
tion with air and naval forces. Initial 
public showing of the radio came at 
the Armed Forces Communications 
and Electronics Association Confer- 
ence & Exposition in Washington, 
D. C., last week. 

Though the use of digital signal 
processing in radios has been on the 
drawing boards, the method is only 
now becoming cost-effective, one of 
the reasons being the off-the-shelf 
availability of special-purpose signal- 
processing microprocessors and other 
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very large-scale integrated circuits, 
explains Roger A. Kyllo, Collins 
manager of hf-product engineering. 
In the 2050, only the portion of the 
receiver traditionally known as the 
intermediate-frequency strip has been 
digitized; conversion of the front-end 
receiver functions from analog to 
digital awaits the coming of even 
faster and more densely integrated 
components, Kyllo observes. 

I-f tasks. For competitive reasons, 
Collins officials will not describe spe- 
cific components used in the 2050. 
But Kyllo does note that either four 
or five signal-processing microproces- 
sors are used, depending on options, 
to perform such classical i-f func- 
tions as conversion and _ filtering. 
These are performed on a digital sig- 
nal supplied from an analog-to-digi- 


By the numbers. Rockwell’s Collins operation uses digital signal processing for hf in this 





tal converter sampling a 3-megahertz 
i-f signal at 12 million samples per 
second. After digital processing, a 
digital-to-analog converter  trans- 
forms the signal at a 16,000-sample/s 
rate for audio output. 

The advantages of digitizing the 
2050’s i-f strip include improved reli- 
ability and manufacturability, thanks 
to a lower parts count and a higher 
percentage of automatically inserta- 
ble components. The unit uses only 
2,000 components, compared with 
about 3,500 needed in a comparable 
all-analog receiver—a reduction of 
more than 40%—while board area 
and cabinet dimensions are decreased 
by about 30%. Mean time between 
failures will be specified at about 
5,000 hours for the 2050, compared 
with a typical 1,000 to 2,500 h on 





general-coverage receiver that also operates with very low, low, and medium frequencies. 
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“IN 2001. WE REACHED THE STARS. 
NOW WE CAN PRACTICALLY TOUCH THEM” 


DOUGLAS TRUMBULL 
Director. Creator of Oscar Winning Special Effects. Three-Time Oscar Nominee. 
Film Making Innovator. 
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he year was 1968. 


But for the audience, 
the year was 2001. And they 
were not In a movie theater, 
they were in deep space — pro- 
pelled by the stunning special 
effects of Douglas Trumbull. 

The incredible realism 
of “2001. A Space Odyssey” 
opened new possibilities in 
film making — whichTrumbull 
explored in “Silent Running? 
“Close Encounters? “StarTrek” 
“Blade Runner’? and “Brain- 
storm: 

But ultimately, it 
launched Trumbull on an odys- 
sey that may completely revo- 
lutionize films. 

“Films try to recreate 
or record reality. The more life- 
like a film is, the more ex- 
citing it will be. Right now, I’m 
trying to create the most life- 
like films ever.” 

Trumbull has developed 
a new way to shoot and pro- 
ject film that goes beyond 3-D. 
In “New Magic? his first effort, 
the images are so sharp and 
life-like the screen seems non- 
existent. 

“The difference is aston- 
ishing. Yet, all we did was 
utilize the full potential of the 
technology. It’s that simple’ 

Trumbull is, perhaps, 
being too modest. At Hewlett- 
Packard, we know it takes 
exceptional skill and commit- 
ment to transform mere 
potential to full reality. That's 
what sets Hewlett-Packard 
apart, just as it sets Douglas 
Trumbull apart. 





Like Trumbull, we've 
found that the superior results 
justify the effort. And the clear 
superiority of the HP-41CX 
Advanced Programmable 
Calculator is a perfect 
example. 

Compare functionality. 
The HP-41CX offers 223 built- 
in functions. But that’s just the 
beginning. You'll have over 
2,000 different software pro- 
grams to choose from. 

Compare programme- 
bility. The HP-41CX gives you 
2.2K bytes of main memory — 
again, just the beginning. It 
expands to 6.4K bytes. And the 
RPN logic of the HP-41CX gives 
you maximum use of memory 
through its ability to eliminate 
scores of extraneous keystrokes. 

More functionality. 
Superior programmability. In 
short, the power to solve more 
kinds of technical problems 
more simply than any other 
calculator. 

The HP-41CX. 

Doyou need acalculator 
this capable? That depends. 
Do you on 7 
want to 
merely 
reach for oe , 
the stars, 
or actual- 
ly touch 
them? 


£ 





For the HP dealer nearest you, 


call (800) FOR-HPPC 
Gs 


HEWLETT 
PACKARD 
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When every bit counts, 


You are certain of maximum reliability with Maxell 


ol Be, 
for many important reasons. To attain quality surpassed 
by none, Maxell flop- cesses’ = 
@ pies are producedin | ro 


one of the world’s largest new factories dedicated exclusively to floppy 
disks. These new floppies are exceptionally temperature and humidity 
resistant. Furthermore, these floppies now have a world first: an HR 
(high-temperature resistant) jacket which remains functionally 
unaffected by temperatures up to 60°C. 

Maxell produced the world’s first 3” compact floppy disks that 
offer 51/4” capacity but use space-saving compact drives. Whatever 
the size, 3”, 51/4”, 8”, Maxell floppies deliver top performance under 
a wide range of operating conditions. Stringent quality control allows 
error-free certification of every track of every disk. That is why major 
computer and drive makers recommend or specify Maxell. 


Maxell floppies. Because your data is invaluable. IT} rt KP 
® 











Hitachi Maxell, Ltd. 3-3-1, Ginza Chuo-ku, Tokyo 104 Japan Phone: (03) 564-0801 Telex: J26391 MAXELL 

Maxell Europe GmbH Emanuel -Leutze-Str. 1, 4000 Dusseldorf-Oberkassel, F.R.Germany Phone: (0211)-59510 Telex: 8587288 
Maxell (U.K.) Ltd. 1, Tyburn Lane, Harrow, Middlesex, HA1, 3AF United Kingdom Phone: 01-423-0688 Telex: 893667 
Hitachi Maxell, Ltd. Kuwait Office clo M/S Supplying Store, W.L.L., P.O. Box No. 1154, Kuwait, State of Kuwait 


Phone: 444882 Telex: MAX 44122 KT 

Hitachi Maxell, Ltd. Singapore Office clo Hitachi (Singapore) Pte. Ltd., Ground Floor Block 3, PSA Multi-Storey Complex, Pasir Panjang Road, 
Singapore 0511 Phone: 2730838 Telex: 21216 

Hitachi Maxell, Ltd. Hong Kong Branch 506, World Commerce Centre, Harbour City, Phase 1. Canton Road, Kowloon, Hong Kong 
Phone: 3-689243 Telex: 55724 MXL HK. 
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A HOT item is 
now available from SHARP! 


The high performance 8-BIT CMOS Z80 CPU and peripheral chips (PIO, CTC). 








As a result of the demand caused by new battery 
operated portable equipment, SHARP proudly introduces 
the unsurpassed CMOS Z80 Family. 


LH-5080 CPU ANE 15082 CTC 

FEATURES: 

@Hard and software compatible with the existing Z80 Family 

@Compatible TTL input/output pins 

@Available in standard or power save type “L” Version 

@Clock frequencies: DC through 2.5 MHz 

@Command execution time: 1.6 ws at 2.5 MHz of the clock 
frequency 

@A single power source of +5V+10% 

@Power consumption 10MA (Typ), 50 wA in the power save mode 

@Power saving mode upon executing a “HALT” instruction 


id 
@Cancellati f i i 
a ation o wee saving mode upon a pee ( ‘MOS Fa mily 
or “___” signa 


NMI INT 
Sonninstrasse 3, 2000 Hamburg 1, F.R. Germany Tel: (040) 23775-1 


Electronic Components Dept 
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% LH-5080L CPU © 2 LH-5081L PIO " 9% LH-5082L CTC 
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SHARP CORPORATION International Business Group, Electronic Components Sales Dept. 
22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 

Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA(LABOMET A.D) 
U.S.A.: SHARP ELECTRONICS CORPORATION 

10 Sharp plaza, Paramus, New Jersey 07652 Tel: (201) 265-5600 

Electronic Components Dept 


EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 
































A RELIABLE SOURCE FOR THE DATA CABLES YOU NEED. EX-STOCK. 

Multicore, twisted pair, collectively and individually screened 
multipair and coaxial cables — the data cables you require for 
linkage and interface in all types of computer, telemetric, video, 
audio and process control systems are now available ex-stock 
throughout Europe. 

Data cables that are very much ‘‘Known quantities”. 

Because they are manufactured by one of Europe’s most 
experienced cablemakers. BICC. 

Because they conform with all relevant European and US 
standards. 

And because in many cases they have been designed to meet 
the exacting specifications of the world’s leading computer OEMs, 
including IBM, ICL, NCR, Honeywell etc. 

So whatever kind of hardware you are building or installing, 
from a simple in-store cash checkout system to a major 
computer installation or a complete area network, remember — 
the cable you need is available. Ex-stock. Now. 

For further information on product range and distribution 
network contact BICC Deutschland. 




















































































































































































































































































































| BICC Deutschland GmbH, 
Dusseldorfer Strasse 186, 
4040 Neuss 1. 
Telephone: Neuss (O2 101) 2-6143/48. 
Telex usw 8 517 806 BICC D. 





An Agency Company of BICC pic and a Member of the BICC Group. 
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states. “IBM has never had to under- 
stand the PC standard to the degree 
that Compaq has because it means 
survival to us.” 

The 8086 and 8088 microproces- 
sors are made by Intel Corp., Santa 
Clara, Calif., and both chips have 
internal 16-bit architectures. Howev- 
er, the 8088 has an 8-bit data bus, 
and the 8086 a 16-bit data bus. 

Two times faster. The new Desk- 
Pro has a 7.14-megahertz 8086 cen- 
tral processor and is capable of run- 
ning PC-DOS software two to three 
times faster than a 4.77-MHz 8088- 
based system, says Gary Stimac, di- 
rector of engineering for Compaq’s 
recently created Office Computer 
division. 

To do this, Compaq system de- 
signers divided the DeskPro architec- 
ture into two bus structures, which 
are married through a series of state 
and bus controllers implemented in 
programmable logic arrays. The sys- 
tem bus, which accepts peripheral 
and expansion boards designed for 
the PC, is 8 bits wide. Data traveling 
on the byte-wide bus is coverted to a 
16-bit bus for the 8086 and main 
memory. 

One of the engineering challenges 
was getting the 8086 to act like an 
8088, Stimac says. A system with 
Compaq’s version of the PC-DOS 2.11 
operating system will automatically 
shift from one speed to another de- 
pending upon the application soft- 
ware. The system can also run older 
versions of PC-DOS, but in those 
cases, speed modes must be changed 
from the keyboard. 

Compaq’s DeskPro will be avail- 
able in four models. That includes 
one at the top end that sells for 
$7,195 for 640-K of random-access 
memory, a single half-height 514- 
inch floppy-disk drive, 10 megabytes 
on a fixed 51!4-in. Winchester disk, 
and 10 megabytes of cassette-tape 
backup storage. 

At the low end, the DeskPro Mod- 
el 1, with 128-K of RAM and a single 
514-in. floppy-disk drive, will carry a 
price tag of $2,495. The firm says a 
single DeskPro cabinet can hold two 
floppy-disk drives and one Winches- 
ter drive along with a cassette-tape 
backup drive. -J. Robert Lineback 
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ree—a new book that will make 


you an expert on IC transducers 


160 pages chock full of 
application ideas. 

















Monolithic Transducers 


Inside every Sensym transducer is 
an IC chip designed for reliability, 
accuracy, quick response time and 
proven long-term stability — at 
competitive prices. 

Find out how easily they can meas- 
ure pressure in your equipment. 


p 
when battery 
power or 


Whether in manufacturing, energy Features lhe la calaaded 
8 ; capability required. 
mgmt., avionics, medical diagnos- e Lowcost | 
tics or agrionics. . ar Bae + flexibilit 
@ Interface circuit flexibility 
This one book covers them all. © Compact: PC board compatible 


Price list included. Order today. 


Applications 
Signal Conditioned 


e Residential, commercial & industrial 
controls 

@ Medical & automotive diagnostics 

@ Barometry 


Product No. LXO5XXA Series 
$9.95 in production qty., prototype $26.50 
Page 1-3 


































You'll get 15 chapters of 
application notes. 


Complete, proven circuit designs 
are presented clearly. So you'll find 
out how Sensym’s broad and flexible 
product line will meet your specific 
needs. When we occasionally can’t, 
specials and customs are available. 


Ye" NPT fittings and 3-pin Molex connector 
for easy, low cost electrical interface. 


Features 


e +5psi to 0-300 psi 

@ High level output voltage: 
2.5V to 12.5V 

e@ Temperature compensated 

e Field interchangeablility 


Applications 
Environmental control systems 
Rugged automotive/offroad vehicle 
Process control , 
Pneumatics 

Product No. LX18XX Series 
$47.00 in production qty., prototype $125.00 
Page 4-3 


Bonus: Mail this coupon today. 
For a limited time, Free Pressure 
Converter (psi to MM of 
mercury, °F to °C, etc.) with 
every order. 


[] Please rush the free handbook 
to me (use this coupon or reader 
service number). 


C] Id like to discuss IC transducers 
samples for evaluation. 


Name ____s—i—™CSCCCCCCCCCCCC#ST ile 


1255-E Reamwood Ave. @ Sunnyvale, CA 94089 
(408) 744-1500 
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Congress toughens Competition for the Government’s business is going to get a lot tougher 

. now that House and Senate conferees have agreed on a bill reforming 
Federal purchasing Uncle Sam’s procurement system. The key legislation is the competition- 
in-contracting act, which will severely reduce the circumstances under 
which Federal agencies, including the Pentagon, can bypass competitive 
bidding through the issuing of sole-source contracts. In the past, sole- 
sourcing could be justified by “practicability”; now it must be an 
emergency, or high-level national security and procurement officers must 
sign off on the contract stating so. Over the next three years, the bill’s ef- 
fect on competition should mean at least a $6 billion savings to the Govy- 
ernment, as well as new opportunities for small businesses, says the 
Congressional Budget Office. 


NASA outlines plan Hearings held by the House in late June offered a preview of the National 
commercializing space Aeronautics and Space Administration’s long-awaited study on what 
Washington should do to promote commercial ventures in space. 
Industry witnesses who helped draft the report’s final recommendations 
highlighted a number of economic incentives. Among them are the 
extension of research and development tax-credit allowances to space- 
based businesses; mechanisms such as Government-guaranteed loans and 
bonds to attract space venture capital; measures to facilitate insurance 
coverage for spacecraft owners; and rate reductions for shuttle flights. To 
further offset initial investment risks, NASA is planning to make its 
research facilities and personnel available to industry for projects with a 
reasonable chance of leading to commercial products, said the agency’s 
administrator, James M. Beggs. 


Adapso scores plan At least one computer industry association fears Federal influence over 
.__ the choice of educational software used in the nation’s elementary and 
for Federal sponsorship secondary schools if the Computer Literacy Act becomes law. The 
of educational software measure has just been reported to the House by the subcommittee on Sci- 
ence, Research, and Technology. Sponsored by Rep. Timothy E. Wirth 
(D., Col.), the bill would grant $20 million for teacher training by a non- 
profit organization and $14 million to the National Science Foundation 
and the National Institute of Education to develop model educational 
software. The latter, charges the Association of Data Processing Service 
Organizations, could result in a de facto Government standard “at the 
lowest possible level.” In addition, the act sets an unspecified amount 
aside for schools to buy some 1.3 million microcomputers—another 
provision Adapso faults because it does not include the purchase of 
software. The hardware procurement could cost the Government more 
than $2.2 billion, estimates the Congressional Budget Office. 


Senate okays R&D funding More to industry’s liking is the Senate’s Manufacturing Sciences and 

for universities... Technology Research and Development Act, cleared by the full body in 
mid-June. Seen as a positive alternative to the more comprehensive 
industrial-policy legislation awaiting action in the House, the bill calls for 
the Department of Commerce to disburse some $45 million to universi- 
ties starting in 1985. To receive any money, the institution would have to 
get a company or consortium to match the amount. Rather than 


Electronics/June 28, 1984 59 


il 





ARE YOU LOOKING FOR A LOW COST SYSTEM TO REALISE 
ern ae! PRINTER - PLOTTER 


20 mA CURRENT LOOP INTERFACE alphanumeric and analogic 


We guarantee progress reliability 
Tato meler-]ii4'7 


19” rack mounted 


OEM printer 
Tiitame) el i(olar-]mey-)el-Tmeivlac-le 


| V24/V.28 








V.24/V.28 or RS 232 C <— 20 mA Converter 
integrated in a standard Subminiatur “D” connector case BE) o) (=m co) omni leye(-) 





Deer aaeivied saa G 8336 080.8 printers of the MTP and TLP families 
fg ofox-y- Wat ar-We) o)diaat-|melaraie-\ 4 
|N-G ENTE UR BUR O D-5000 Kéln 60 (Nieh!) for every PurpoS p Pp 


Postfach 60 07 66 
Delmenhorster Str. 20 
Tel. (02 21) 712 40 18 
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300 North Zeeb Road 18 Bedford Row 
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MITI plans assistance 
to high-tech firms... 


... While AEA Tokyo office 
seeks to ease U.S. entry 
into Japanese market 


German electronics 
expects a good year 
despite strikes 


Europeans love 
IBM's PC 


Electronics/June 28, 1984 


International newsliletter__.______ 


Japan’s Ministry of International Trade and Industry is drafting 
legislation that would provide tax and financial assistance to firms active 
in such leading-edge technologies as ceramics, microelectronics, and 
biotechnology. MITI says the move is designed to close the research- 
outlay gap between the U. S. and Japan. In 1982, research in nondefense 
projects sponsored by the U.S. government cost $39 billion, compared 
with just $7.4 billion for Japan, MITI claims. The ministry estimates that 
the world information-processing and electronics market will be worth 
$104 billion annually by 1990, while world markets for new materials 
and biotechnology will grow to about $43 billion and $31 billion, 
respectively, by the year 2000. 


Now open for business is the office that the American Electronics 
Association has set up in Tokyo to promote its interests in that country 
and to serve as a watchdog for U. S. electronics firms. The office has sev- 
eral immediate priorities: monitoring the efforts of the Ministry of 
International Trade and Industry to regenerate a controversial software- 
protection law and giving U. S. engineers access to Japanese government 
research and development projects, as well as generating a Japanese 
electronics newsletter for AEA members. John P. Stern (see p. 14), a 
Japanese-speaking lawyer with a background in trade issues, is the senior 
representative in the AEA-Japan office, which includes another full-time 
staff member and two temporary researchers. The office has been set up 
with a two-year seed-money grant of $250,000 annually from the U.S. 
Department of Commerce. 


In the face of strikes by metal workers in much of West Germany, 
electrical and electronics executives are optimistic that their industries 
can sustain growth of better than 4%—about twice the 1983 level—for 
the rest of this year. Strikes and lockouts by mid-June had idled more 
than 300,000 people in the metal-working, automobile, and electronics 
industries. They concern demands for a cut of the 40-hour week with no 
cut in pay. Of course, without these troubles, the overall growth of the 
electrical and electronics sectors would have been higher, but industry of- 
ficials think that demand for high-growth items will offset such no- 
growth areas as electrical machinery and power plants, which are 
included in the figures. The market for electronic components will enjoy 
one of this year’s highest gains over 1983 levels. In 1984, sales of ICs 
alone are predicted to rise by nearly 50% and those of discrete devices by 
more than 20%. During the first third of this year, sales of data- 
processing and communications equipment were 33% and 17% higher, 
respectively, than they had been during the same period in 1983. 


Although the number of personal computers currently in use for business 
applications proportionally lags well behind U.S. levels, Europe’s 
installed base of IBM Corp. Personal Computers will grow by at least 
200% this year, enough to dwarf penetration by all of the U.S. 
company’s competitors. According to a multiclient study by Intelligent 
Electronics Europe, a Paris-based market research firm that interviewed 
more than 300 European companies, the reason most buyers chose the 
IBM PC was quality of service and availability of software. Price was 
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Instruments and Collins Avionics 


dense circuit reliability soar. 


board caused the solder joints attaching 
the components to the board to break. 

TI’s solution: A composite metal core 
of low-TCE Invar that is clad on both 
sides with copper. Thin, polyimide-glass, 
multilayer boards were bonded to each 
side of the metal, to provide the circuitry 
function. 

With a TCE match between the 
board and the chip carriers, the PC 
boards easily passed the exacting thermal 
cycling tests. ) 

And the metal core in the board dra- 
matically improved thermal conductivity 
and overall rigidity. 


Solves thermal 
mismatch problems 


As Collins Avionics discovered, the ad- 
vantage of using chip carriers to achieve 
high-density, high-performance circuitry 
also imposes stringent demands for in- 
creased thermal management, structural 
integrity, as well as TCE compatibility— 
demands met by Texas Instruments 
copper-clad Invar. 

By combining TCE compatibility 
with high lateral thermal conductivity. 
And mechanical rigidity. 

All at lower cost than alternate 
approaches. m 


The solution is 
a trilayer metal. 


TI’s process involves roll bonding copper 
foil to Invar—a 36% nickel/64% iron 


COPPER CLAD INVAR SUBSTRATE-NO FAILURES 


TYPICAL 
\., POLYIMIDE-GLASS BOARD 


100 §©200 300 400 500 
TEMP CYCLES (— 55 TO 125°C) 


After 540 thermal cycles from — 55° to 
125°C failed to break chip carrier solder 
joints, Collins Avionics halted tests of PC 
board used in F-15 communications sys- 
tem. Reliability goals had been surpassed 
by a wide margin. 





©1983 Tl 27-9216 








Effective thermal management is achieved with a copper-clad Invar core that acts as a sup- 
port for circuitry in the PC board. Heat dissipation characteristics of the copper are excel- 
lent, and the Invar contributes rigidity and strength. 


alloy. The bonding to each side of the 
Invar is accomplished by the same pro- 
cess used to make thermostat metal and 
coins. No adhesives or brazing alloys are 
required to achieve a permanent bond. 

By varying the ratios of the high 
thermal conductivity copper to the ultra- 
low TCE Invar, the TCE of the clad 
metal can be tailored to match that of 
silicon, alumina, or beryllia. 


THERMAL COEFFICIENT OF EXPANSION VS. 
COPPER CONTENT IN COPPER CLAD INVAR 


8 & BERYLLIA 





THERMAL COEFFICIENT OF EXPANSION, ppm/°C, 


0 20 40 60 80 100 
% OF THICKNESS COPPER, BALANCE INVAR 


Matching the TCE of the metal core of a 
PC board to chip carrier ceramic is accom- 
plished by bonding the correct ratio of 
copper to Invar. 





This material is available in thick- 
nesses from 5 to 62 mils (.13 to 1.57 
mm). You can get it in widths up to 24 
inches (610 mm). 

Copper-clad Invar is being developed 
for many other applications: From ground 
and power planes in multilayer boards, 





to heat sinks and covers for multichip ce- 
ramic modules, and more. 


A clad remedy 
to packaging challenges 


TI’s innovative clad metal solutions can 
solve your circuitry packaging prob- 
lems—with a variety of materials. 

You can get copper-cored electron tube 
materials; nickel-clad stainless steel 
transistor can materials; copper-clad 
stainless steel lead frame materials; pre- 
cious metal, aluminum, and solder selec- 
tive cladding on base metals for lead 
frame and connector applications; 
copper-clad steel, aluminum, and Alloy 
4? wire products; and high-speed preci- 
sion stamping and assembly. 

In fact, TI—the world’s leading clad 
metals manufacturer—can help you de- 
velop a clad metal solution to many elec- 
tronic materials problems. 

For information, contact 

Texas Instruments Incorporated, 
Dept. MMJ903EC, P.O. Box 401560, 
Dallas, TX 75240. 1-800-341-5202. 


TEXAS Ww 


INSTRUMENTS 


Creating useful products 
and services for you. 
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directly to test engineers. 

Use LASAR software to improve 
product testability. Quickly measure 
the quality of your test program 
through concurrent fault simulation. 
And transfer programs created with 
LASAR software directly to test 
equipment for fast test start-up. 

In other words, with LASAR you 
will never design products that 
can't be tested. Or develop test pat- 
terns or diagnostics that won't 
work on ordinary ATE. 


Why you should act now. 


According to some industry ana- 
lysts, failure to deliver products on 
schedule could cost you as much as 
a third in lifecycle profits. 

Using the same tool for design 
verification and 
test program 
generation will 
help you get 
products out on 
time. So the time 
to act 1s now. 
LASAR Version 
designs—devices and boards. Youcansave 6 isa tool that will help 
even more time by using one simulatio you get tomorrow's 
tool for both. | products to market Caio oH 


today. schedule can increase 
How LASAR saves test For more information  brafits by 33% over 


development time. write Teradyne, 321 the life of your product. 


‘Today more people use LASAR for test pro- © Harrison Avenue, Boston, MA 02118. 
gram generation than any other simulator. Or call Daryl Layzer, LASAR Software 
Using the same simulator for design and Product Group, 617-482-2700, ext. 2808. 
test, you can typically save months of devel- 
opment time. There’s no need to remodel 
devices, recreate the net list or rewrite 
patterns. With LASAR software, design 
engineers can transfer a proven data base 
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We measure quality. 
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quality. Finding defects after they've 
already occurred. 

Today, measuring quality isn’t enough. 
You must learn to manage quality. 

When you manage quality, you can 
improve the process that creates your 
products. 

You can prevent faults instead of just 
finding them. 

But first, you must learn how to lev- 
erage your ATE investment. 
———————————— 

How to leverage 
your ATE investment. 


a 
Any systematic approach to Quality 
Management must start with the data 
created by ATE. 





DETECTION __ 





ENGINEERING MANUFACTURING SERVICE 





The solution 
is athand today. 


Quality Management is not some 
futuristic notion. 

But to make Quality Manage- 
ment work, you do need three 
things. 

First, you need ATE. And GenRad 
offers the broadest line of ATEin 
the industry. 

Secondly, you need to learn to 
leverage. Again, GenRad offers the 
tools you need, hardware and 
software, that can help you move 
to higher levels of quality. 

Already, several of our Quality 


realize significant 
improvements 
in quality. | 
Products like / 
TRACS™ —a system 
that helps you low¢ 
costs, reduce in— pro- 
cess inventoriesfand 
dramatically ingrease 
the capacity offyour 
production test and 
repair process. 







Management products 
are helping customers 


There are three levels of Quality Management. Level 1 is fault detection. Level 
2 is fault prevention. Level 3 is the integration of quality information through- 
out the entire process. As you can see, Quality Management builds up from a 


And SCAN™ —a sys- 
tem that hélps you 


solid base of testing capability. 


There’s simply no place else to get it. 

But that data by itself won't help you 
improve quality. Unless you leverage it. 

To leverage, you must apply powerful 
Quality Management Software to sort 
reams and reams of test data. And extract 
meaningful quality information. 

Then you must put that quality infor- 
mation to use where it can do you the 
most good. 

When you leverage, you'll be able to 
identify trends. You'll be alerted to emer- 
gency situations. And you'll be able to 
monitor the extent of improvements in 
quality. Automatically and in real-time. 

As aresult, you'll be able to actually 
manage and improve quality. And 
you'll get a better return on your 
ATE investment. 





improve fhe quality of 
incomigg compo- 
nents and the productivily of your 
incoming inspection process. 

Finally, you need a cOmpany that's 
willing to work with y6u in solving 
your special problems. GenRad pro- 
vides more of that kind of custom 
applications support than anyone in 
theindustry. / 

















GenRad’s approach 
to Quality Management. 


At GenRad we believe there are three 
* — levels of Quality Manage- 
ment. And we believe 
all three levels depend 
on testing capability. 
Level 1 is fault detection— 
using testers to find out what's 
good and what's bad. 
Level 2 is fault prevention. 
By leveraging the informa- 
tion generated in Level 1, 
you can test the entire 
process and fix it. You 
prevent faults instead 


When you use leverage, 
you can perform tasks that would 
be otherwise impossible. GenRad can 

show you how leveraging your ATE investment can 
dramatically improve quality. 


of just finding them. 

Level 3 is the integration of Quality 
Management -—where quality informa- 
tion is disseminated throughout the 
engineering, manufacturing and service 
process, and up to your broader purpose 
business control system. 

GenRad offers products at all 3 levels. 





For a brochure describing GenRad’s approach to 
Quality Management and how two Fortune 50 
companies have benefited from this approach, 
write us or call 1-800-621-6260. 


For more information about GenRad’s 
approach to Quality Management, call 
1-800-621-6260 or write us at: GenRad Inc., 
MS/655, 170 Tracer Lane, Waltham, MA 02254. 

But hurry, this free information could be 
the smartest investment you've ever made. 


oo KS GenRad 


AUTOMATING QUALITY MANAGEMENT 
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Significant developments in technology and business 


Phase shift plots 
chromatic dispersion 
in monomode fibers 


by Robert T. Gallagher, Paris bureau manager 


Two light-emitting diodes work 
in consort with other kinds 

of simple and conventional 
optical and electronic hardware 


A solution may now be at hand to 
one of the major stumbling blocks 
holding up the industrialization of 
high-performance optical-fiber net- 
works: precise, easy, and inexpensive 
measurement of chromatic dispersion 
in monomode optical fibers. 

Accurate measurement of chro- 
matic dispersion is essential to opti- 
mize optical communications, both 
for transmission capacity and the 
spacing of repeaters in an optical 
link. While a number of experimen- 
tal measurement techniques have 
‘been so used with success, there is a 
snag: until now, they have all re- 
quired unwieldy configurations that 
are out of the question for industrial 
or field environments as well as be- 
ing prohibitively expensive. 

A way around this apparent im- 
passe has been found by researchers 
working at the Centro Studi e Labor- 
atori Telecomunicazioni (CSELT), in 
Turin, Italy, who have developed a 
system based on a phase-shift tech- 
nique that measures chromatic dis- 
persion in monomode fibers using 
two reliable and low-cost light-emit- 
ting diodes in consort with other 
kinds of simple and conventional op- 
tical and electronic hardware. 

By such standards as accuracy, 
wavelength resolution, and ease of 
operation, the net result is an attrac- 
tive and practical alternative to bet- 
ter-known schemes based, respective- 
ly, on neodymium yttrium aluminum 
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garnet lasers and the Raman effect, 
changes in the frequency and ran- 
dom alternation of phase as light 
passes through a transparent medi- 
um. In addition to the two LED 
sources, the CSELT measuring setup 
consists of a signal generator, a 
monochromator, a vector voltmeter, 
and a detection module—all con- 
trolled by a microcomputer. 

On the transmitting side, LEDs of 
indium gallium arsenide and phos- 
phorus are coupled to the fiber to be 
tested through a standard 50/125 
multimode pigtail. A monchromator 
selects different wavelengths within 
the LED spectrum. A quartz oscilla- 
tor generates the signal and modu- 
lates the LEDs at 30 megahertz. 

On the receiving side, a germani- 
um avalanche photodetector and a 
low-noise amplifier detect the optical 
signal. The phase of the 30-MHz opti- 
cal signal is read by the vector volt- 
meter, which compares it with the 
30-MHz electrical signal supplied by 
the quartz oscillator. To allow for 
wavelength phase shifts resulting 
from anything besides the fiber— 
chromatic delay by the LED is the 
most common example—a calibra- 
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tion measurement is carried out on a 
short (about 1-meter) length of fiber. 
The optical signal used for testing is 
fixed at the level that an optical at- 
tenuator obtains during calibration. 

The two LEDs have center wave- 
lengths of 1.33 and 1.47 micrometer, 
respectively, so they can cover trans- 
mission wavelengths from 1.2 to 1.6 
um. Other devices can extend spec- 
tral coverage downward to 0.75 wm. 
The sources are operated at constant 
temperature to avoid phase drifts 
caused by thermal factors. 

Two ways. Computation of a fi- 
ber’s chromatic-dispersion curve 
takes place in two steps. First, chro- 
matic delay in nanoseconds per kilo- 
meter of fiber is plotted against cor- 
responding wavelengths. When these 
experimental points have been con- 
nected to form a suitable equation, 
that curve is differentiated to pro- 
duce a curve of chromatic dispersion 
versus wavelength. 

To verify the method’s accuracy, 
CSELT engineers conducted chromat- 
ic-dispersion tests on a 1,360-meter 
length of Corning Glass fiber with a 
0.5-decibel-per-kilometer attenuation 
at a 1.3-um wavelength. They com- 
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Simpler and cheaper. Using this configuration based on LEDs and standard electronic and 
optical components, the Centro Studi e Laboratori Telecomunicazioni has devised a low-cost, 
highly accurate method of measuring chromatic dispersion in optical fibers. 
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JAN, JTX and JTXV 
To-39 HEXFETs. 









Whenever military and 
aerospace power FET 
switching calls for high 
density pc board packaging 
look to the TO-39 HEXFET 
for MIL versions qualified 
to JANTXV levels of 
established reliability specs. 

Eleven low profile 
TO-39* JEDEC types utilize 
three different HEXFET 
families of die sizes with 
voltage ratings from 100V 
to 500V and current 

ratings from 1.25A to 8A, 
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2N6782 
2N6784 
2N6786 


IRFF110 
IRFF210 
IRFF310 





» | Qualified to | Case 
MIL-S-19500 | Style 





with On-Resistances as low 
as 0.18 ohms. 

Add small size, less 
weight and a hermetic case 
and you have the ideal 
power MOSFET : 
combination: ee 
TO-39 HEXFETs. | 

Call for details—today. 
And while you re at It 

_ check on our MIL-type: 
TO-3s, too. | 

















2N6788 
2N6790 
2N67/92 
2N6794 


IRFF120 
IRFF220 
IRFF320 
IRFF420 

























2N6/96 
2N6798 
2N6800 
2N6802 


2N6756 
2N6758 
2N6760 
2N6762 


IRFF130 
IRFF230 
IRFF330 
IRFF430 


IRF130 
IRF230 
IRF330 
IRF430 


























2N6764 
2N6/766 
2N6768 
2N6770 


IRF150 
IRF250 
IRF350 
IRF4A50 





Number 1 
in power MOSFETs! 


ISAS ST, EL SEGUNDO, : 


INTRODUCING A COMPLETE LOGIC DESIGN, SIMULATION. 
AND PCB LAYOUT SYSTEM FOR UNDER 515,000. 
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TOOLS FOR - 
eee « Now Personal CAD Systems makes it easy for you to afford 
DES GN your own complete PCB CAD/CAE design system. 

Combined with an IBM PC or compatible PC, P-CAD software gives you the power 
and capabilities of a $50,000 CAD system. P-CAD’s Electronic Design Automation (EDA) family of 


three main software modules can speed you from logic design to manufacturing tools for your PCB. 
The EDA family of CAD/CAE high-end design tools includes: PC-CAPS “—Schematic 


Design—true hierarchy, on-line checking, real-time ‘‘rubber-banding”’ and element dragging; PC- 
LOGS“—Logic Simulation—interactive, 12-states, real-time graphic probes, user-definable break 
points; and PC-CARDS"—PCB Layout—same powerful features of PC-CAPS plus rat’s nesting, 


component and gate swapping, and trace stitching. 

But P-CAD goes far beyond design tools. Optional utilities include net-listings, 
pen plot output to most plotters, N/C tapes, and Gerber photoplotter support. We are also 
committed to aggressively enhancing and updating our products. Future releases will include 


auto-routing and placement, functional modeling and timing verification. 
P-CAD supports the total CAD environment. Equally sophisticated tools for 


architects, facilities planners, and mechanical drafters are also available. Each P-CAD package 
provides a user-friendly environment to get the job done quickly and efficiently, and is available 


with a self-paced, step-by-step computer-aided instruction course that provides on-line training. 
981 University Avenue 


Los Gatos, Calif. 95030 
(408) 354-7193 TELEX 278866 


Pa 


To find out more about the benefits of low-cost electronic CAD/CAE, write or 


Call toll-free 800-882-7535 (in California, 800-635-8306), and ask for our free brochure, 
‘Tools For Modern Design.’’ A complete Logic Design, Simulation, and PCB Layout workstation 


is now available for under $15,000 from Personal CAD Systems, Inc. 


IBM is a trademark of International Business Machines 


TM 
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©1984 Personal CAD Systems, Inc. “Trademark of Personal CAD Systems, Inc. 
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Radio voice and data — the 
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Selective calling, radio data and 
cellular radio — those are the 
headlines in modern two-way 
radio measurements. And 
Rohde & Schwarz has the right 
solution in every case. 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Miinchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Phone internat. +(4989) 4129-1 


R &S services cover installation, 
maintenance, calibration, training 
and documentation — also for 
products from other firms. In addition 
we are experienced in outfitting 
mobile systems. 


complete measuring solution 


SMFS 2/SMFP 2 better than ever 
Improved spectral purity, internal two- 
tone modulation, new options for 
adjacent-channel power and full- 
duplex working, nonvolatile memory — 
just a few of the new features that make 
the SMFS 2/SMFP 2 family the optimal 
measuring solution in every application 
from a manual repair bench through to 
an ATE in the production of high-speed 
radio-data units. 


ROHDE & SCHWARZ 











Radiocode Test Set SCUD 

Flexible and thorough in measurement 
down to the smallest detail — the SCUD 
generates and analyzes selective-call 
signal sequences of any standard and 
handles all common radio-data modes 
such as FSK, FFSK, PSK and DPSK. 
Also available are software packages 
for modern cellular-radio systems like 
NMT, AMPS and TACS. 

In short: an indispensable tool for the 
development and trial of new radio 
systems, but no less essential for a 
versatile service shop and all-round 
production testing. 

In the SCUD you also get the entire 
Capabilities of Process Controller PUC. 


electronic 
50 YEARS of precision 1933-83 


Circle 222 on reader service card 
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Stern plays difficult role 
as U.S. business ambassador 


When John P. Stern studied Japa- 
nese history at Princeton University, 
his senior thesis dealt with Japan’s 
acceptance of Western legal and po- 
litical ideas during the Meiji Restora- 
tion. The recently appointed senior 
representative of the American Elec- 
tronic Association’s Tokyo office, 
which opened June 1, is now going 
to see if the Japanese will give fuller 
acceptance to another Western idea: 
equal market access. 

“We didn’t establish this office to 
engage in Japan-bashing,” says Stern, 
“but we want to educate more Japa- 
nese to the need to liberalize their 
markets further and to educate our 
own membership about the market 
opportunities which exist here.” 

Stern, who earned a law degree 
from Harvard University, comes to 
the AEA after nearly six years with 
Graham & James, a San Francisco- 
based law firm, where he helped Jap- 
anese software houses do business in 
the U.S. Now he is working in the 
opposite direction because one of the 
first projects will be to monitor the 
efforts of Japan’s Ministry of Inter- 
national Trade and Industry to revise 
a software-protection law and rein- 
troduce it to the Japanese Diet this 
fall [Electronics, May 17, p. 24]. 

The AEA-Japan office, set up with 
$250,000 in seed money from the 
U.S. Department of Commerce to 
assist the first two years of operation, 
will also try to help U.S. electronics 
firms get access to Japanese research 
and development projects. The objec- 
tive is to involve U.S. engineers in 
the setting of specifications for elec- 
tronic products and systems in the 
Japanese market. 

As a start, the AEA has set up a 
pilot program that will send six U.S. 
graduate students in electrical engi- 
neering or computer sciences to a 
summer Japanese-language course. 
Starting this September, a number of 
firms—including NEC Corp., Intel-Ja- 
pan Corp., and Oki Electric Industry 
Co.—will pay all the students’ ex- 
penses for up to nine months of 
work in corporate research laborato- 
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AEA voice. As the American Electronic 
Association’s Tokyo representative, John P. 
Stern will try to get equal market access. 





ries and institutes. 

Apart from representing the AEA, 
Stern says that he and his staff of 
three will also serve the interests of 
the Semiconductor Industry Associa- 
tion, since 95% of its members also 
belong to the AEA. He adds that in 
the future there might be an AEA-SIA 
office in Tokyo. 





Realizing all our fantasies, 
they buy out the boss 


Alan Mansfield and Tony Jannece 
are members of a small but growing 
elite: executives who purchased their 
business from their former employ- 
ers. In April, the two acquired 
Gould Advance Ltd.’s power-supply 
manufacturing operation from the 
Hainault, Essex, company. The new 


New bosses. Alan Mansfield (left) and Tony Jannece (right) 
purchased Gould’s Power Conversion division and are 
revitalizing and expanding its product offerings, placing 


greater emphasis on sales in Europe. 





company, located in Bishop’s Stort- 
ford, Essex, is now trading as Ad- 
vance Power Supplies Ltd. 

Such management buyouts, though 
common in the U.S., are a compara- 
tively recent phenomenon in the UK, 
pointing to an increasing entrepre- 
neurial vigor in the business environ- 
ment. Both Jannece, 53, chairman of 
the new company, and Mansfield, 
45, the managing director, worked 
for Advance Electronics Ltd. prior 
to its 1974 acquisition by Gould. 

Jannece was then the financial di- 
rector, and he went on to hold sever- 
al senior management positions with 
Gould, most recently as chairman of 
Gould Instruments Ltd. Mansfield 
returned to the UK in May, 1983, 
after three years as president and 
general manager of Gould Inc.’s In- 
strument division in Cleveland, Ohio. 

The chance to buy what was 
Gould’s Dc Power Supply operation 
came when the U.S. firm announced 
in October, 1983, that it intended to 
sell its Power Conversion division— 
which included the ac power conver- 
sion plant in San Diego, Calif., that 
the English team did not take over— 
because it did not fit with Gould’s 
strategic objectives. Mansfield and 
Jannece, backed by a group of inves- 
tors, successfully bid for the opera- 
tion in the face of stiff competition 
from companies in the UK and U.S. 

The two partners have purchased 
one of the top European manufactur- 
ers of dc power supplies, with sales 
of $14 million per annum and sales 
offices in Germany and the U.S. 
The company’s Bishop’s Stortford 
plant has been equipped with the lat- 
est automated production 
and test equipment, in- 
cluding §computer-con- 
trolled scheduling. 

Jannece and Mansfield, 
who hold a controlling 
interest in the company, 
intend to develop and ex- 
pand the existing product 
range with several new 
products in 1984. Initial- 
ly, there will be a greater 
emphasis on European 
sales, as U.S. outlets re- 
ceived a great deal of at- 
tention under Gould. 
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LASI 

V. Le Lombardia, 1 

20092 Cinisello Balsamo (MI) 
Tel. 02-6120441 - Twx 331610. 


MECOM 

Via Ognissanti, 83 

35100 Padova 

Tel. 049-655811 - Twx 430402. 


RECOM 

Via E. Collamarini, 22 
40138 Bologna 

Tel. 051- 534883 - Twx 511818. 


RG2 

Via Cassini, 81 
10129 Torino 

Tel. 011-584626. 


JAPAN 


INTERNIX 

Shinjuku Hamada Bldg. 7-4-7, Nishi Shinjuku 
Shinjuku-ku, Tokyo 160 

Tel. Tokyo (03) 369.1101 - Twx 126733. 
RIKE| 

1-26-2, Nishi-Shinjuku, Shinjuku-ku 

Tokyo 160, Japan 


Tel. Tokyo 03.345.1411 Twx J24208/ J23772. 








KOREA (SOUTH) 
BUK SUNG TRADING COMPANY 


NQ 301, Bo Sung Bldg, 952-54, Dock San-300ng, 


Guro-Ku, Seoul,. Korea 
Tel. 654-1362, 63.64 - Twx 0801-26925. 


MALAYSIA 

CONY ELECTRONIC PRIVATE LTD 
10 Jalan Besar ## 03-25 

Sim Lim Tower 

Singapore 0820 

Tel. 296.21.11 - Twx 34808 RS. 


MEXICO . 

COBRA ELECTRONICA SA 

Calle Cuauhtemoc 312 

Col Liberacion 02930 

Mexico 15 DF 

Tel. (52) 5.355.59.34 Twx 1772108 COELME. 


NORWAY 
TAHONIC A/S 
Postboks 140 
Kaldbakken 
Kakkelovinskron 2 


N - Oslo 
Tel. (02) 16.16.10 - Twx 17397. 


PHILIPPINES 

EDGE-WORTH MARKETING CORPORATION 
Pacific Bank Blg 

C, Paredes Street 

C.P.0. Box 2429 

Binondo, Manila 

Tel. 471541/8 - Twx RCA 27993 EDEMC PH. 


PORTUGAL 
§D COM RUALDO 
iy x ha 9-15 


P-L 
Tel. N3et) 19.37.34.61 - Twx 16447 RUALDO. 


SINGAPORE 

CONY ELECTRONIC PRIVATE LTD 
10 JaLan Besar ## 03-25 

Sim Lim Tower 

Singapore 0820 

Tel. 296.21.11 - Twx 34808 RS 


SOUTH AFRICA 

PACE ELECTRONICS COMPONENTS PTY 
P.O. Box 701 - Isando 1600 

Transvaal 

Tel. 36.12.11.6 - Twx 83196 SA. 


SWEDEN 

FERTRONIC AB 

Snoermakarvagen 35 

- 16126 Bromma 

Tel. 08.802800 - Twx 11181 Fertron S. 


wm 


TH'S ELEKTRONIK AB 

Box 3027 

Arrendevagen 36 

16303 Spanga 

Tel. (08) 36.29.70 - Twx 11145. 


SWITZERLAND 


MODULATOR S.A. 

Konizstrasse 194 

CH-3097 Bern - Liebefeld 

Tel. (31) 59.22.22 - Twx 32431 Mober. 


TAIWAN 

HUGE CO. LTD 

F1 5-2, NO 566 

Tun Hua South Road 

Taipei, Taiwan, R.0.C. 

Tel. (02) 709.1570-4 - Twx 0789 25619. 


THAILAND 


GRAWINNER COMPANY LIMITED 
226/27 Phahonyothin Road 
Phyathai 

Bangkok 10400 


Tel. 278-411/ 279-7292 Twx 87155 GWN TH. 


TURKEY 


BARKEY SANAY MALZEMELERI 
Temsilcilik Ltd Sirketi 

P.O. Box 58320 Sisly 

Osmanbey - Istanbu 


| 
Tel. 48.91.47 - 47.97.40 Twx 23401 HEN TR. 


EPAS ELEKTRONICS MAMULLERI 
Pazarlama As 

Abideis Hurriyet Cad. 

Mecidiye Koy Y Olu 268 Sisly 
Istambul 

Tel. 47.73.58/ 48.94 .33/ 48.94.34 - 
Twx 22092 MOVTR 


UNITED KINGDOM 


ABACUS ELECTRONICS PLC 
Kennet House 

Pembroke Road 

Newbury 

Berkshire 

RG 13 1 Bx 

Tel. 95-30680 - Twx 847589. 


BLOOMER ELECTRONICS COMPONENTS 
9-10 Carn Industrial Estate 

Portadown 

Co. Armagh 

Northern Ireland 

Tel. 0762.339818 - Twx 748054. 


ESI. 

Brighton Hill Parade 
Brighton Hill 
Basingstoke 


Hants 
Tel. 0256.57166 - Twx 858127. 


PHOENIX (AIRDRIE) LTD 

Western Buildings 

Vere Road 

Kirkmuirhill 

Airdrie 

Lanarkshire 

Tel. 0555.892393 - Twx 777404. 


PRONTO ELECTRONICS 
466-478 Cranbrook Road 
Gants Hill 

Ilford 


Essex 
Tel. 01.554.6222 - Twx 8954213. 


SEMICONDUCTOR SPECIALISTS 
Carroll House 

159 High Street 

West Drayton 

Middlesex 

Tel. 08954.46415 - Twx 21958. 


SOLID STATE SUPPLIES 
Century House 

28A Park Road 
Southborough 

Tunbridge Wells 


Kent 
Tel. 0892.34366 - Twx 95621. 


STEATITE MICROELECTRONICS 
11th floor 

Hagley Hause 

Hagley Road 

Edgbaston 

Birmingham 

B16 80W 

Tel. 021.454.2655 - Twx 337645. 


TRANSWORLD SCIENTIFIC 
Richardson Street 

High Wycombe Bucks 

Tel. 0494.36381 - Twx 837236. 


UNITED COMPONENTS 


VICTORY ELECTRONICS DIVISION 
Unit 7 

Crown way 

West Drayton 

Middlesex 


UB7 8PS 
Tel. 0895.446622 - Twx 8952920. 


UNITED STATES and CANADA 


AC] ELECTRONICS 

200 Newton Road, 

Plainview, NY 11803 

Tel. (516) 293.6630 - Twx 510 2246550. 


ADD ELECTRONICS 
7 Adler Drive, E., Syracuse, NY 13057 
Tel. (315) 437.0300. 


ANTHEM ELECTRONICS 
174 Component Drive, San Jose, CA 95131 
Tel. (408) 946.8000 - Twx 910 338 2038. 


CAM/ RPC 
620 Alpha Dr, Ride Park, Pittsburgh, PA 15238 
Tel. (412) 782.3770 - Twx 710 795 3126. 


CECO COMMUNICATIONS (RF PRODUCTS) 
2115 Avenue ‘'X’’, Brooklyn, NY 11235 
Tel. (212) 646.6300. 


DIXIE ELECTRONICS 
1900 Sarnwell St., Columbia, SC 29202 
Tel. (803) 779.5332. 


ECI (ELECTRONICS COMP. FOR INDUSTRY) 
1569 H. King St., York, PA 17404 
Tel. (717) 843.8971. 


RF GAIN LTD 

116 South Long Beach Blvd, Rockville Center, 
NY 11570 

Tel. (516) 336.8868 - Twx 510 225 7508. 


GENERAL RADIO SUPPLY 
600 Penn St., Camden, NJ 08102 
Tel. (609) 964.8560. 


GREENE-SHAW CO. 
70 Bridge St., Newton, MA 02195 
Tel. (617) 969.8900 - Twx 92 2498. 


HALL-MARK ELECTRONICS CORP. 
11333 Pagewill Rd., Dallas, TX 75243 
Tel. (214) 341.1147 


INTERNATIONAL ELECTRONICS 
10937 Pellicano, El Paso, TX 79935 
Tel. (915) 598.3406 - Twx 910 964 9761. 


JOEL COMPANY 
8836 7th Avenue No., Minneapolis, MN 55427 
Tel. (612) 545.5669 - Twx 910576 3171. 


JV ELECTRONICS 
207A Cambridge St., Burlington. MA 01803 
Tel. (617) 273.4300. 


NEP ELECTRONICS 
8300 W. Addison St., Chicago, IL 60634 
Tel. (312) 625.8400 - Twx 910 221 1123. 


NWR ELECTRONICS 


7862 12th Avenue South, Bloomington, MN 55420 


Tel. (612) 854.7329 


OHM ELECTRONICS 
746 Vermont Ave., Palatine, IL 60067 
Tel. (312) 359.5500. 


PACESETTER ELECTRONICS 
3137 W. Warner Ave., Santa Ana, CA 92704 
Tel. (818) 233.5800 - Twx 910 860 5459. 


PREHLER ELECTRONICS 
2300 No, Kilbourne Ave., Chicago, IL 60639 
Tel. (312) 384.6100. 


QUALITY COMPONENTS 
4257 Kellway Circle, P.O. Box 819, Addison 
Tel. (214) 387.4949 


RM ELECTRONICS 
4310 Roger B. Chaffee Rd., Wyoming, MI 49508 
Tel. (918) 531.9300 - Twx 810 273 8770. 


SHANNON LTD 
7030 S. 188th St., Kent, WA 98031 
Tel. (206) 763.0545 - Twx 15 2575. 


SOLID STATE, INC. 
46 Farrand St., Bloomfield, NJ 07003 
Tel. (201) 429.8700 - Twx 710 994 4780. 


ZEUS (EAST) 
100 Midland Ave., Port Chester, NY 10573 
Tel. (914) 937.7400 - Twx 710567 1248. 


THOMSON SEMICONDUCTORS Sales Headquarters - 


45, avenue de l'Europe, 78140 PARIS-VELIZY-FRANCE - Tel. (3) 946.97 19. 


5309 


New products international 


Military system 
used for education 
bows in civvies 


by Robert Gallagher, Paris bureau 


Portable CAE system is based 
on iAPX 432, has the power 
needed for real-time simulation 
and interactive graphics 


Nearly three years ago, when Matra 
S. A. went shopping for a computer- 
aided education system to sell along 
with military systems requiring rigor- 
ous training programs, the Parisian 
company found that nothing on the 
market filled its need for a relatively 
portable though powerful system—so 
it developed its own. Now, with the 
system up and running, the company 
is gearing up to take double advan- 
tage of the extensive hardware and 
software development the effort re- 
quired by selling the CAE system as a 
product in its own right. 

Matra found that available systems 
fell into two varieties—based either 
on microcomputers or mainframes— 
and both had basic limitations. Mi- 
crocomputer-based CAE systems were 
portable and inexpensive enough but 
lacked the computing muscle needed 
for real-time simulation programs 
and interactive graphics. Mainframes 
remedied these limitations but were 
unacceptably expensive and, of 
course, completely unportable. 

Matra’s answer was to look for a 
dedicated processing configuration 
based on the most powerful available 
components. Engineers in the compa- 
ny’s Military Systems division settled 
on the Intel iAPX 432 32-bit micro- 
processor, principally because it can 
be programmed in Ada, a language 
designed to connect diverse systems 
that function in real time—as in of- 
fice-automation, industrial, and tele- 
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communications systems. 

The result offers both the principal 
advantages of the two standard ap- 
proaches: portability, on the one 
hand, and computational power for 
real-time simulation and interactive 
graphics, on the other. What’s more, 
the unit is a multiperipheral and 
multimedia system that simultane- 
ously uses a video screen, sound, and 
a graphics screen and can even em- 
ploy real-time equipment, such as 
control panels. 

Its modular nature makes it easy 
to integrate into existing or new CAE 
systems. Although originally devel- 
oped for military training, the sys- 
tem’s software is easily adaptable to 
any content. It takes the form of an 
expert system. 

Physically, the system comprises 
two basic modules: the student post 
and the teacher post, each about the 
size of a standard office desk. The 
student post consists of a central unit 
housing the iAPX 432, a floppy-disk 





drive, either a video tape recorder or 
a video disk unit, and a cassette tape 
recorder. The work surface has a 
command keyboard and screen, a 
video screen, and a graphics screen. 

When students arrive for their 
courses, which can be either individ- 
ual or group, they need floppy disks 
with the programs for their lessons, 
the related video-tape cassette or 
disk, and their personal cassettes. 
The personal cassette is what lets 
students access the system, and it 
also carries their course histories and 
thus permits teachers to follow their 
progress. A teacher can access all 
performance information on a stu- 
dent’s cassette. The system can be 
programmed so that students are not 
given access to some, or even all, of 
this information. 

The teacher’s post is similar to the 
student’s but has complementary 
tools to permit data entry. Courses 
can be designed in, either from 
scratch or by modifying existing pro- 
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THE GIANT IN ELECTRONIC MEASUREMENT 


ENERTEC 
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ROOM AND BOARD 





How to leave a lot more room in your system when 
you choose memory boards from Plessey Microsystems. 


For the savvy system designer and inte- 
grator, Memory Lane leads logically to 
Plessey Microsystems. That’s where you'll 
find the add-in memory boards that add a 
lot more than just memory to your 
system. They give you the confidence that 
only Plessey can deliver. And they give 
you so much capability on a single board 
that there’s always room to do more 

with your system. 


Multibus* Memories. Available in 
EDC and Parity versions, these dynamic 
memories give you up to 2 Mbytes on a 
single board, low power consumption, 
on-board circuitry for all refresh functions, 


8MHz optimization, byte/word céntrol, ~~ 


selectable address ranges, start-up error 
override and more. Plus options that let 
you tailor the interrupt system to your 
system's needs. 


Our non-volatile Multibus memories fea- 


ture interrupting real-time clock/calendar 
with on-board NiCd or lithium battery 


back-up. These boards cover the widest 
range of static memory needs for the 
Multibus designer with capacity ranges 
from 16K fast static RAM to 1 Mbyte 

of EPROM or 256K bytes of RAM/ 
EPROM mix. 


VERSAbusi Memories. These Plessey 
dynamic memories deliver 256K to 4 
Mbytes on a single card, 32-bit structure, 
low power needs, error status reporting, 
single bit error detection or full EDC, user 
definable mode response, fast access time, 
bus parity support and full compliance 
with VERSAbus Spec M68KVBS (D4) for 
compatibility with 32-bit versions of 


»-the MC68000. 


a 


VME, LBX, Multibus II and More. 


Plessey’s Memory Lane is €xtending:to-a>—»,. 


full range of VME, LBX and Multibus II 


_.add-in boards. So, whatever bus-you're_ 


driving, Plessey performance can 
lead the way. 


*™ Intel. T ™ Motorola. 
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THE PLOY 1S BACK! A price deal 


The Plessey Plus. |n a word, it’s 
confidence. Because all Plessey memories 
are produced to specs tougher than those 
of the bus designers . . . tested on 
equipment so demanding that it reveals 
flaws which go unnoticed on other 
devices ... double sourced by Plessey 
both here and abroad... priced with 
boards of less-than-Plessey quality .. . 
guaranteed for a full year... and backed 
by Plessey’s worldwide support teams. 


For details on the memory boards that 
leave a lot more room in your system and 
a lot less worry on your mind, Call toll-free 


or write Plessey Microsystems, Inc, One —s- 


Blue Hill Plaza, Pearl River, NY 10965. 
(914) 735-4661 or (800) 368-2738. 


PLESSEY 


/ MICROSYSTEMS 
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SO good you have to-eall for details. 
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AP’s logic analyzer family. 


advanced software analysis help you 
performance. 





discover if your system is resource- 
limited or if, for example, poorly 
chosen program segmentation is 
causing too much time-consuming 
disc-to-memory swapping. 


Time tagging gives you added 
insights into system functions. 


In the state analysis mode, time 
tagging measures the time elapsed 
between each stored state. Make 
detailed absolute time measurements 
between states and known physical 
events. Or, use the mode to measure 
the total time from the trigger point 
to a particular state. Because time 
tagging is a single-pass activity, it is 
well suited to helping you identify 
inline sections of code that take 
longer to execute than anticipated. 








| HE Wie Oy aan eetZER 


_ HP 1630G 
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Floppy disc interface and 
pop 16-bit microprocessor 


support. 


On-board non-volatile memory 
keeps one instrument setup and 
your current disassembler instantly 
available at power-up. For even 
greater storage, the HP 1630G 
features direct compatibility with a 
number of HP disc drives such as 
the HP 9121S/D (the HP 9121D 
is illustrated). In one convenient 
3 1/2”’ floppy you can now store 
data, state listings, timing diagrams, 
alternate disassemblers, and instru- 
ment setup configurations. For add- 
ed flexibility, the HP 1630G sup- 
ports all popular 8-bit, as well as the 
following 16-bit microprocessors: 
68000, 8086, 8088, 80186, 80286, 
Z8001 and Z8002. 








HEWLETT 
PACKARD 


Our HP 1630G upgrade kit 
protects your previous HP 
investment. 


If you’ve already invested in an 
HP 1630A or HP 1630D, but you 
feel you need the added capabilities 
of the HP 1630G, you’ll be glad 
to know that an upgrade kit is 
available. 

Compare the HP 1630G. At 
$12,100* it’s even HP-IB program- 
mable for fully automated measure- 
ments. To find out more about the 
HP 1630G or its companions the HP 
1630A/D, call your local HP sales 
office listed in the telephone direc- 
tory white pages. Ask for the elec- 
tronic instruments department. 


* U.S.A. list price only. 
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AMP shielded 
ribbon cable connectors. 


EMC retrofit, 
without board redesign. 





Now designers facing FCC Docket 20780 requirements have 
two ways to go. 
Redesign your pc boards to accommodate shielded headers. 
Or keep your present board design and headers, and use 
AMP shielded ribbon cable connectors. 


On the board, a one-piece metal shield snaps onto the universal header 
you're using. At the cable, a specially-sized AMP-LATCH connector with 
metal shell crimps to the cable shield. No soldering is required. 


And the cable half fits the board half perfectly. 


AMP has other shielding solutions, too, including shielded 
subminiature Ds (that fit existing metal-shell headers) and even a 
shielded feed-through assembly for ribbon cable passing 
through a panel cutout. 

All ways to help you turn redesign time into new-design time. 


All ways to get you back to the business of productivity. 
From AMP. 








For complete details, call the AMP-LATCH Information Desk sUMEEE 


at (717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 125 


AAIRAFP means productivity. 





Subminiature D Connectors Standard AMP-LATCH Connectors 
e Mates with existing metal-body * Styles, shapes and configurations to 
subminiature D headers. fillany need. 


e Metal shield fits over standard AMP 
subminiature D cable connector. 


AMP and AMP-LATCH are trademarks of AMP incorporated. 
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It’s gone virtual. 
Introducing the 
MegaLocIcIAN PMx. 


You still work with actual parts. 

Only instead of plugging them into a 
breadboard, you plug them into the fastest, 
most powerful, interactive CAE system you 
can buy: PMx,™ the Physical Modeling 
Extension to the MegaLoGIcIAN™ 

Microprocessors (from 8080 to 32032). 
Peripherals. Subsystems. Boards. Custom 
VLSI. Whatever you’re building with. © 

They’re plugged right into your simu- 
lated machine. 


You have a Virtual Breadboard™ No 
need to build a physical prototype. 


Test your system design more thoroughly 
and more rapidly than has ever been 
possible. 

You have more options. More ways to be 
creative—to build a better system that will 
last longer in the marketplace. 

Without sacrificing speed. On the con- 
trary, you design faster, with complete 
confidence that your finished system will 
work right the first time. 

Because your design is already fully 
verified. 

You know it runs, because you’ve 
already run it. 


Making the Virtual Breadboard 


practical: infallible accuracy and 
astonishing speed. 


The MegaLocIciAN Pox gives you every 
design capability of the industry’s best- 
selling, best-proven workstation for com- 
plete system design and verification: The 
LoGIcIAN™ 

The Locici1An’s simulation superiority is 
demonstrable. 

To expand simulations accurately to in- 
clude complex parts, we’ve introduced the 
PmMx. 

The part itself becomes the simulation 
model. The simulation runs with the actual 


© 1984 Daisy Systems Corporation. MegaLocician, Pox and Locician are trademarks of Daisy Systems Corporation. 
Corporate Headquarters: 139 Kifer Court, Sunnyvale, CA 94086, Telex: 176105 DAISY SYS SUVL 
European Headquarters: The Berk House, Basing View, Basingstoke, Hampshire, England RG21 2HQ, Telephone: 44-256-64061, Telex: 851-858071 DAISY G 


part—not a description. Accuracy is abso- 
lutely, positively, physically assured. 

Physical modeling is especially impor- 
tant with new parts (including your own 
custom parts). 

Your simulation is correct. 

The results are useful. You have the 
right information. You’re moving down 
the right path, and you know it. 

Now consider how fast you can move. 

The Mega.ociciANn Pox delivers ex- 
panded processing power and our 
simulation engine that runs million- 
gate simulations in seconds. 

Big-system design and verification is 
interactive, instead of hurry-up-and-wait, 
no matter how big and complex your design. 

Simulations that took hours now take 
seconds. 

You won’t be bored. 


Faster, better microprocessor-based 
system design. Faster, better system 
design of any sort. 

We can show you. 


We can show you how Virtual Bread- 
boarding can cut 50% or more out of your 
system design cycle, while improving 
engineering quality. 

And how the MegaocIciANn Pox fits 
right in with your Daisy Engineering 
investment. 

(We know. Breadboarding 
is no longer part of 
our vocabulary. We’re 
using the Pmx to model 
our next product 
introductions. ) 

Please call. 

(408) 773-9111, 


extension 2287. 
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Inside the news 


Analysis of technology and business developments 





Boom squeezes captive chip makers 





Increased demand for semiconductor parts manufactured in house 
strains resources, slows firms’ plans to enter the merchant market 





Captive semiconductor manufactur- 
ers—those that build chips and other 
devices for internal company use— 
enjoy some degree of insulation from 
the rigors of the outside market. But 
as they seek to make more efficient 
use of their capacity and even out 
their businesses’ cyclic nature, cap- 
tive makers are increasingly moving 
to sell chips on the open market. 

However, while it is a seller’s mar- 
ket, the largest captives, like the ma- 
jor merchant vendors [Electronics, 
May 3, p. 47], cannot take on all the 
new business available because they 
are pushing to keep up 
with the current explod- 
ing demand for advanced 
semiconductor parts—in 
their case, in-house de- 
mand (see figure). 

At AT&T Technologies, 
for example, plans to en- 
ter the merchant market 
have been hampered by 
internal chip demands 
while the firm scrambles 
to ramp up production 
capacity. Despite parent 
AT&T Co.’s status as the 
first U.S. company to 
provide samples of 256-K 
random-access memories 
more than a year ago, the 
firm now says there will 
be nothing of substance 
for new outside custom- 
ers until at least the first 
quarter of next year 
(though small production 
commitments made to a 
few outside customers 
will be honored). 

In the meantime, con- 
struction resumed last 
December (following an 
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18-month halt) on a 700,000-square- 
foot chip plant in Orlando, Fla. Ex- 
pansion likewise is underway at exist- 
ing plants in Kansas City, Mo., and 
Allentown, Pa., to add 256-K chip 
capacity. 

IBM Corp. is also pouring plenty of 
cash into plant construction and ad- 
vanced chip-processing, -packaging, 
and -testing gear. Already the 
world’s largest manufacturer of inte- 
grated circuits, IBM is currently add- 
ing a combined total of 2 million ft’ 
to its two major domestic fabrication 
plants in Burlington, Vt., and East 


IC MERCHANT SALES 


IC CAPTIVE 
VALUE 


a 


1970 1972 1974 1976 1978 


YEAR 


1980 = =1982 


SOURCE: INTEGRATED CIRCUIT ENGINEERING CORP. 





Growing. Like chip suppliers in the merchant market, captive manu- 
facturers of semiconductors are experiencing rising demand for their 
semiconductor components. This reflects the growing demand for 
products made by the captives’ parent companies. 


1984 


Fishkill, N. Y. Unlike AT&T Technol- 
ogies, however, IBM seems to be aim- 
ing at insatiable internal needs, with 
probably no merchant market chips 
in the offing. 

As the third largest captive-IC 
house (see table), General Motors 
Corp.’s Delco Electronics division is 
also feeling the heat. Compared with 
the 1981-82 recession doldrums, 
when Delco’s Kokomo, Ind., unit 
was running at about 80% capacity, 
“We’re now running at about 125% 
capacity utilization,” declares Walter 
R. McIndoo, director of the semicon- 
ductor business unit. ““We’re 
running six and seven days a 
week.” 

Relief is on the way in the © 
form of a $60 million bipo- 
lar 5-inch-wafer fabrication 
line. Scheduled for first pro- 
duction in about a year, the 
line will turn out about 
1,000 wafers per day, in- 
creasing Delco’s total capac- 
ity by more than 30%, 
MclIndoo says. 

Spreading out. In spite of 
the current boom, Delco is 
in line with a growing cap- 
tive industry trend by look- 
ing to expand sales to the 
outside market. “Eventually, 
we want as much as 40% of 
our business to be to non- 
GM customers,” says MclIn- 
doo, who sees the percent- 
age split about evenly be- 
tween automotive and non- 
automotive sales. More than 
90% of the semiconductor 
business unit’s business now 
comes from the parent GM. 

To pursue the merchant 
market on a broad basis as 
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Everything you do is DC. 
Plug it all into Motorola rectifiers. 





The world turns on DC. Virtually 
everything you design depends on P-N 
junctions to block, steer, clamp, 
rectify, bridge or protect. 

And when you depend on Motorola 
rectifiers to change AC to DC, you 
depend on the broadest line of Schottky, 
Ultrafast, Fast and Standard devices 
there is for the exact answer to every- 
thing electronic. 


Schottky. Turning point for efficiency. 
Anything slower stands still. For 
Motorola Schottky rectifiers provide 

switching times less than 10 ns-- 
approaching that of high speed logic-- 
yet offer spectacular 80-85% efficiency 
because of low forward voltage, often 
less than 0.5 V. In many current ranges, 
devices operate at 175°C--performance 
unsurpassed in the industry. 

Our avalanche-like, Schottky guard- 
ring technique eliminates dv/dt 
problems and all Schottky die are 
100% tested for reverse energy capa- 
bility and trace anomalies. 

They're available up to 300 A in con- 
venient PowerTap ™ packaging too. 
Safe, sure, high-temperature appli- 
cations with cooler, better-than, stud 
performance and reliability are ensured. 








Ultrafast. A 35 ns snap. 

The fastest going for the function. 

When barrier rectifiers don’t quite 
make it in voltage, Ultrafasts offer 
optimized speed/efficiency parameters 
for Switchmode ™ power applications 
from 20 to 250 KHz, 50 to 600 V...and 
heading for 1 KV. They’re available 


in the broadest range of packages, too: 
plastic, metal and PowerTap™. 

The increasingly popular TO-220 
and TO-218 packages dominate the 
line from 6 to 30 A. Current derating 
is spec’d at both case and ambient for 
a clear performance picture. 


Performance. Packages. Options. 

You can design in a wide variety of 
old standbys, too: axial-lead glass and 
plastic, pressfits, studs and bridges 
with cost effectiveness and reli- 
ability only Motorola offers. Unmatched 
production capability ensures your 
production continuity. 

Best of all, price. Motorola rectifiers 
average far less than others, proof once 
again that Motorola's leadership 
strength in rectifiers is real, practical 
and usable. 


EUROPEAN HEADQUARTERS: 
Geneva, Switzerland 


Contact the world’s premier rectifier 
source: Motorola Semiconductor 
Products, Inc., P.O. Box 20912, Phoenix, 
AZ 85036 for a 1984-updated, 
Selector-Guide-look at everything you 
want in DC. From factory or 


distributor now. 
FAST | DARD 


ULTRA- 
SCHOTTKY | FAST 
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Inside the news 


Information processing 


Array processors go upscale 





New “bargain-priced” 64-bit machines can take on some supercomputer jobs 
but they won’t make multimillion-dollar Crays and Cybers obsolete 





Array processors—those fast number 
crunchers used to offload repetitive 
computational work from main- 
frames and minicomputers—now 
have grown up enough to go out on 
their own. With the addition of 
megawords of high-speed memory 
and architectures that support 64-bit 
floating-point operations, they are 
achieving performance approaching 
that of supercomputers costing many 
times as much and finding applica- 
tions as general-purpose scientific 
machines. 

A Cray-1 supercomputer from 
Cray Research Inc. will run at 160 
million floating-point operations per 
second and costs between $5 million 
and $10 million. By contrast, the 
FPS-164 processor, offered by Float- 
ing Point Systems Inc., provides 11 
to 15 megaflops for $300,000; and 
the Beaverton, Ore., firm recently 
announced an accelerator that will 
carry performance of the 164/MAX 
to an awesome 331 megaflops, in cer- 
tain well-defined applications, for un- 
der $1 million [Electron- 
ics, May 17, p. 162]. An- 
other array-processor 
maker, CSP Inc., of Biller- 
ica, Mass., offers 5 mega- 
flops for $100,000, on its 
MAP 6420 equipment. 

Floating Point Systems 
and CSPI are just the first 
entries in the 64-bit ar- 
ray-processor market, the 
bargain basement for su- 
percomputers. Other 
firms undoubtedly will 
follow their lead. Most 
array-processor manufac- 
turers put the present 
market for 32-bit ma- 
chines—which currently 
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dominate the business—at $200 mil- 
lion to $300 million yearly, growing 
at about 20% to 25% a year. 

The scientific and engineering 
market, largely the domain of the 64- 
bit machines, is much bigger. Float- 
ing Point’s marketing vice president, 
John Harte, pegs it at $2.7 billion. 
He figures it is growing at 25% a 
year, fueled partly by exotic new ap- 
plications such as computer-aided de- 
sign of everything from integrated 
circuits to drugs. 

“In five years, anyone who is just 
an array-processor manufacturer 
won’t be in business,” says Bruce R. 
Mackie, sales and marketing director 
of Analogic Corp., Wakefield, Mass., 
one of the earliest array-processor 
manufacturers. “The 64-bit market is 
the future. Don’t count Analogic, 
Star, or Numerix out of it.’ And 
Charles P. Burrows, marketing direc- 
tor of Quantitative Technology 
Corp., a Portland, Ore., supplier of 
application software to array-proces- 
sor companies, says that in addition 





Big help. With the right boards plugged in, the FPS-164/MAX array 
processor can be paired with a mainframe for supercomputer perfor- 
mance at a bargain price. The machine zips along at 331 megaflops. 


to the established array-processor 
makers, several start-ups are ready to 
enter the 64-bit market. 

Dominant. Meanwhile, 32-bit ma- 
chines dominate the market, and 
they are no slouches, either. The 
Mars 432 from Numerix Corp., a 
young Newton, Mass., company, per- 
forms at 30 megaflops and is priced 
at about $100,000. Star Technologies 
Inc., Portland, sells its Star-100, rat- 
ed at 100 megaflops, for $250,000 
and up. Analogic achieves 9 mega- 
flops with its APS5OO processor, 
which includes local intelligence in 
the form of a 68000 microprocessor 
and is priced from $25,000. Despite 
their impressive performances, the 
32-bit machines are generally consid- 
ered limited to special-purpose appli- 
cations such as processing medical 
images or analyzing radar, sonar, or 
seismic echoes. 

The new 64-bit machines, howev- 
er, can perform simulation and mod- 
eling for three-dimensional weather 
data or oil and gas reservoirs, hereto- 
fore the domain of super- 
computers. The reason is 
that rounding errors in 
single-preci-sion 32-bit 
arithmetic will skew re- 
sults enough to make 
them meaningless in large 
calculations, explains 
Floating Point’s Harte. A 
32-bit processor can per- 
form double-precision 
arithmetic in software, 
but at the expense of per- 
formance; each double- 
precision operation will 
require four times as 
many operations as a sin- 
gle-precision operation. 

The 64-bit applications 
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WE BUY SCRAP- 
TELECOMMUNICATION 
AND 
ELECTRONIC 














You are not the only one who has a lot of electronic 
scrap, trade-ins, and so on. Progress is moving so swift- 
ly in the electronics business that equipment, which 
was the latest thing a few years ago, is now virtually 
obsolete. 

The problem is how to handle all this “scrap”. 
There are literally hundreds of companies in the same 
position all over the world. And most of them don’t 
have the faintest idea about STC RECYCLING - the 
only company in the world that has developed a plant 
for mechanical recycling of electronic scrap and trade- 
ins. A plant that is designed very much with environ- 
mental protection in mind. 

We actually have our own very efficient plants all 
over the world, taking care of this problem of metal 
recycling. The metals we recover, are then sold on the 
international metal markets. 

If you are looking for a way of getting rid of old 
telecommunication equipment and electronic scrap, 
you should absolutely talk to us before you do any- 
thing. Your “junk” may be out-of-date, but far from 
worthless. 

If you are interested in converting your old tele- 
communication and electronic scrap into cash — with 
a guarantee of destruction — fill out the coupon below. 


WistTc RECYCLING 


MEMBER OF THE SCANDINAVIAN TRADING GROUP < 
Stortorget 31, S-21134 Malmo, Sweden 5 

Tel: 46+ (0) 40-10 1610, Telex: 333 16 (recyl s) c 
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@ Please send me the STC Recycling 
Brochure which contains more 
information about your unique 
system. 


[ ] I think this sounds interesting. 
Please get in touch with me. 





NAME _ 





COMPANY 





ADDRESS 
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Mail this coupon to: | 
STC RECYCLING AB, STORTORGET 31, S-21134 MALMO, SWEDEN. 
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The new Telex 9250 tape subsystem 


Full-Performance GCR 
ffordable. Telex Shamrock © 


Finally! 
Made 





DENSITY 


It took Telex to introduce a GCR sub- 
system with all the performance, all the 
reliability of larger subsystems — and 
make it affordable for minicomputer and 
mid-range mainframe manufacturers. 


The Telex 9250 GCR tape drive is the first 
50 ips unit to appreciably lower the cost 
of GCR without sacrificing performance. 
Advanced LSI gate array technology and 
vacuum column design offer advantages 
like low cost, low power and low noise 


TELEX’ SHAMROCK © 


The Innovation continues... 


Telex Computer Products, Inc. 
Terminals/Peripherals/OEM Products 
6422 East 41st/Tulsa, Oklanoma 74135 
(918) 627-1111 


(before offered only on old tension arm 
systems) — plus all the performance that 
only vacuum column technology can de- 
liver, including . . . 


@ ANSI standard (0.3”) interblock gap 

m Faster access time (0.3 millisecond 
write, 3.4 millisecond read) 

@ Higher data reliability 

m@ Greater media integrity 

@ No adjustments 

m Low maintenance 


Telex Regional Offices 

m Amherst, NH (603) 673-9272 

® Garden Grove, CA (714) 898-9833 
@ Houston, TX (713) 497-6770 





Other features include autoload, auto- 
thread, 1x4 option, resident diagnostics 
and tri-density option to offer the most 
ingenious application of vacuum tech- 
nology to date. 


Performance and savings — it’s what 
you've come to expect from Telex. 


For more information, contact the nearest 
Telex OEM Sales Office listed or phone 
our OEM Marketing Department in Tulsa: 
(918) 627-1111. 


International 

Telex Computer Products, Inc. 

P.O. Box 128/Addison, TX 75001 

(214) 931-851 1/telex: 730612 TLXINTL ADDI 
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TEAC Floppy Disk Drives 


—A Wide Selection 





TEAC’s mini and compact floppy disk drives 
offer you a wide choice of size, data capacity, and 
disk formats. But with all these options, there’s 
one thing you won’t have to compromise on. Ex- 
cellence—a built-in feature that can’t be reduced. 

The FD-55 5-1/4” mini floppy series offers six 
models to choose from: A, B, E, F, G, and GF, rang- 
ing in data capacity from 125 kbytes to 1.6 Mbytes. 
New TEAC LSI’s reduce both power consumption 
and the need for IC’s. And the FD-55’s pack this 
speed and power into a casing that is half the 
height of most conventional disk drives. 

If a compact 3” drive is what you’re looking 
for, TEAC will fit it in the palm of your hand. The 
FD-30A compact floppy disk drive weighs only 
1-1/2 Ibs. (750 g). It can do the work alone or 


together with the FD-55’s. They are compatible in 
every way —Capacity, format, disk rotation speed, 


FD-35A FD-35B 


e Single sided e Double sided 
e Track density: 67.5 tpi e Track density: 67.5 tpi 
e Data capacity: 250 kbytes e Data capacity: 500 kbytes 


FD-35E FD-35F 


e Single sided ¢ Double sided 
e Track density: 135 tpi e Track density: 135 tpi 
e Data capacity: 500 kbytes e Data capacity: 1Mbyte 
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transfer rate and connections. 

Our FD-35 3-1/2” micro floppy disk drive 
series is an extension of this excellence. Four 
models offer 125 kbytes to 1 full, roomy megabyte 
of data storage and super fast access time. Draw- 
ing on TEAC’s long experience in disk drive 
development, each model features a brushless 
spindle motor, advanced TEAC LSIl’s, and high 
precision head positioning. What’s more, each is 
available in a PS (Power Save) version with a 
typical power consumption of 1.72 W during opera- 
tion and 27 mW max. during standby. All models 
are compatible with most standard 5-1/4” units 
through TEAC’s FC-55 disk controller. 

TEAC’s wide range of disk drives offers you 
options in excellence without making excellence 
an option. 





TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


MU.S.A. TEAC Corporation of America, Tel: (213) 726-0303 iNew Zealand McLean Information Technology Ltd., Tel: 501-801 @ Australia Electrical Equipment Ltd., Tel: 
597 1155 MHong Kong Nissei Sangyo Co., Ltd., Tel: 3-343441-6 MSingapore Nissei Sangyo (S) Pte. Ltd., Tel: 7372011 South Africa SPESCOM (PTY) LTD., Tel: 
836-9181 MUnited Kingdom Tekdata Limited, Tel: 0782 813631 MWest Germany nbn Electronik GmbH., Tel: 08152/390 MiHolland Simac Electronics B.V., Tel 
040-533725 MBelgium & Luxemburg Simac Electronics S.P.R.L., Tel: 02-219.24.53 Ml France Tekelec Airtronic S.A., Tel: (1) 534-75-35 Mltaly A.E.S.S.E.s.p.a. Tel: 
54.64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 Switzerland Wenger Datentechnik, Tel: 061/76 87 87 Denmark Dansk Binzer Teknik A/S, Tel: 
03-662020 M Sweden Scantele AB, Tel: 446-08-24 58 25 M Norway Scantele AS, Tel: (47-2) 67 21 30 Finland INSTRUMENTARIUM ELEKTRONIKKA, Tel: (90) 505-2255 


* /f no distributor is listed above in your area, please contact us directly for further details about our products. 
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For Hz, people choose this DMM 


amazing frequency. 
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4234S 


200m 2007 


COMMON 


EER) SOKA TRUE RMS MULTIMETER 


Our 8060A has four unique buttons 
you won't find on any other 
412-digit handhelds. 

Push the Hz button, and youre ready to 
measure frequencies from 12 Hz to 200 kHz. 

And that’s just the beginning. 

Select dB for automatic conversion 
from voltage measurements. Continuity 
for quick checks for opens and shorts. 
And Relative Reference for relative or 
offset measurements — in any function 
or range youre working in. 

Put them together and it’s obvious this 
is no ordinary DMM. 

The 8060A also offers true RMS ac 
measurements, 0.04% basic dc accuracy 
and 10 pV resolution. Plus Fluke’s tradi- 
tional quality, precision, ruggedness and 
value. In all, the most powerful handheld 
DMM you can buy. 

But don’t take our word for it. 





The next time youre comparing 
DMMs, take a closer look. Because com- 
pared to the competition, something will 
become very clear. 

There isn't any. 

That's why for Hz and many other rea- 
sons, people choose the Fluke 8060A — 
with amazing frequency. 

To learn more about the top-of-the-line 
8060A, the lower-cost 8062A and the 
bench/portable 8050A, contact your local 
Fluke Distributor, or call toll-free 
1-800-426-0361. 


Copyright © 1984, John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4701-8060 For technical data circle number 201 






































B060A DMM_ 8062A DMM_ 80508 DMM_ 
0.04% basic dc 0.05% basic dc 0.03% basic dc 
accuracy accuracy accuracy 

Frequency measure- Conductance dBm readout with 16 
ments Relative reference selectable reference 
dBm, Relative dB Truermsac___—_—_ impedances 
Conductance Continuity and Diode Conductance 

Relative reference test Relative reference 
True rms ac Autoranging megohms__—‘True rms ac 
Continuity and Diode One-year calibration Diode test 

test cle and warran One-year calibration 
Autoranging megohms_ _—_—UL 1244 listed cycle and warranty 
One-year calibration Factory Mutual ap- 
cycle and warranty proved/ CSA Certified 
UL 1244 listed 


IN THE U.S. AND NON- 


EUROPEAN COUNTRIES: 


John Fluke Mfg. Co., Inc. 
P.O. Box C9090, M/S 250C 


Everett, WA 98206 


(206) 356-5400, Tlx: 152662 


IN EUROPE: 

Fluke (Holland) B.V. 
P.O. Box 5053, 5004 EB 
Tilburg, The Netherlands 
(013) 673973, TIx: 52237 
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What’ the best recommendation 
you can make when you're asked 
about business graphics? 























The New 
Business Profes- 
sional Plotter from 
Hewlett-Packard — 
The 6-Pen HP 7475A 


Today, business professionals are 
becoming more aware of the vital im- 
portance of business graphics to their 
success. Tomorrow, they may be asking for 
your recommendation. Here’s some important 
information that will help you. Tell them... 


Make a first impression that lasts 


‘Truly impressive graphic presentations can create a first 
impression of quality and professionalism that lasts and 
lasts. The way you present your information can be equally 
as important as the information you’re presenting. And that’s 
where the new HP 7475A Business Professional Plotter lets your 
professionalism shine through. 


Standards unsurpassed in the plotter business 


The technical standards of the HP 7475A have no equal for produc- 
ing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point), assures that intersecting 
lines and circular shapes will meet exactly 


Compatible with almost any personal computer 
in your office and supported on today’s most 
popular graphics software packages 


The HP 7475A quickly “makes friends” with most of the personal 
computers you may already have in your office, including IBM®, 
Apple™, Compaq™, Osborne®, and Commodore™— as well as a 
host of HP computers. You even have a choice of many off-the- 
shelf software packages that give you “first-day” productivity with 
the HP 7475A. 


Your Choice: 2 media sizes 


While most professional business applications will be satisfied 
with standard 8% x 11’' paper or transparencies, the HP 7475A 
adds the capability of plotting on larger 11 x 17'' media, too. 


The cost? Surprisingly affordable 


The new HP 7475A Business Professional Plotter is an amazingly 
affordable $1895. When you consider the high cost of having your 
graphics prepared by an outside service, you'll find the return on your 
investment is almost immediate. 





mead, Another choice: 
= HP’s low-cost, 

| high performance 
Personal Computer 
Plotter 


For the “business on a budget; you 
may also want a look at our 2-pen 
Personal Computer Plotter, the HP 
7470A. Its low-cost (only $1095) is as 
remarkable as the quality of its plots. With 
many of the same features as the new HP 7475A, 
the HP 7470A plots on media up to 8% x 11!’ It 
stores and caps two-pens, and you can easily change 
the pens for multi-color plotting. 


Send for your FREE “Better Presentations 
Package” today! 


For a FREE sample plot, overhead transparency, and more details, 
mail the coupon below. We'll also enclose a list of software packages 
toll-free 800-FOR-HPPC. 


you can use right “off-the-shelf? 
py HEWLETT 
PF) PACKARD 
1101304 
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For the name of your nearest 
Hewlett-Packard dealer call 


YES! I want to make the most informed business graphics 
recommendation I can. Please send me your FREE “Better 
Presentation Package;’ so I can learn more about the new HP 
7475A Business Professional Plotter and the HP 7470A 
Personal Computer Plotter. I understand I will receive this 
valuable package without cost or obligation. 


Name Title 

Company 

Address 

City, State & a 

Phone Number ( ) 

My computer is 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, 


San Diego, CA 92127 
Attn: Marketing Communications 


11304 EL7 
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port it to other VAX or MicroVAX! pansion capabilities thatcantake than you need, you can build Digital provides you with a single, 
_ targetsystemswhereitmaybe youallthewaytoafull4mega- your product around any ofa integrated computing strategy 
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| ‘bytes. And, toenhancetheal- — world'ssmallest 16-bit single- to data center. 
ready impressive processing board computers, all the way For more information about 
















| Speeds, an additional cache downtoourrange of powerful ——_ Digital’s OEM products, you've 
| -memory of 8 Kbytes is provided. chip level products. got plenty of choices. Fill out and 
__ Addtothatsupportforboth "SUNN return the coupon below. Or con- 
_ single and double precision Cant Cann ou tact one of Digital's Authorizéd 
floating point arithmetic, and ————___—_————— Industrial Distributors. Or call 
you have a system capable of Perhapsmostimportantof —_4.800-8481400, ext. 139. 
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THE CAPABILITIES closerlookatour a ie ee eee ee ee 
TO DISTRIBUTE Micro PDP-11* system. Wiha as backed bu thewone i> 7 ieee 
YOUR PROCESSING. choice of 11 0r31MB Winchester acked by the world’s most SUC- 5 please send detailed product specifi- 
RIGHT NOW. disks, fppy disk or streaming! cessful supplier to OEMs. - cations | 
Toall the abovec ap abilities. na aon i aaidachcice Backed with an R&D com- CJ I’minahurry. Have your representative 
p P, mitment that exceeded $400 calltoday. 


add the architecture andtech- —_ of operating systems and pro- 
nology to network your product ~—_ gramming languages, it permits 
ina distributed processing envi- youto use an inexpensive mi- 
ronment, and your horizons €x-__ crocomputer for applications 


million last year alone. With a 

national network that allows you 
toselectthe level ofserviceand _ Tite 
support that suits your needs. 
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Inthis arena, threesystems — true multi-tasking andoutstand- 7OA PLAN. Digital Equipment Corporation, 77 Reed 


are of particular interest. The ing graphics capabilities, a Digital's advanced OEM Road, HL02-1/E10, Hudson, MA 01749. 


MicroVAXx I system provides _ Choice of rich development en- products, like all Digital hard- THE BEST ENGINEERED 
true 32-bit processing and mult vironments and compilerlang- — ware and software products 
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Mats and Runners 911 Air lonizer Static-Shielding Bags Static-Shielding Containers 
Passive protection that stays Neutralizes static charge at the Faraday cage protection you can Safe transportation in 
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Zehntel 300 Series-full feature For affordable test solutions, 


test systems at half the price. call us today. 
Finding a full-feature in-circuit test system to fit Whether you’re a small company with a limited 
a limited budget isn’t easy. Either you settle for budget and big plans. Or a big company seeking 
less than a real in-circuit tester. Or you bite off more inexpensive solutions to high-volume testing prob- 
than you can afford. lems. Don’t settle for anything half-hearted. Take 
Fortunately, there’s a better alternative. a close look at the Zehntel 300 Series. 
Zehntel’s 300 Series Systems offer you advanced Write or call today: Zehntel, Inc., 2625 
features, high-throughput and superior board Shadelands Drive, Walnut Creek, CA 94598, phone 


coverage. For about half what you’d pay for alarger (415) 932-6900, TWX 910/385-6300. 


test system. 


Modular analog and digital test systems. 
The Zehntel 310” is a full-feature analog /digital 


production test system. It offers 640 universal test 
points. Fixture and network compatibility with 
larger Zehntel 800™ Series Test systems. Shorts and 
continuities testing. Plus ISODRIVE® to perform 
truthtable testing of digital ICs. 

For analog testing applications, the Zehntel sale 
features 640 analog-only test points. 

And the kit-form Zehntel 300” offers basic 

- “Zehntel 300, Zehntel 310, Zehntel 320, Zehntel 600, Zehntel 700, Zehntel 800, TestQA, 
tester sub-assemblies that you can configure to yOUr — AUDITOR and EASE are trademarks of Zehneel, Ine 
exact requirements. ®ISODRIVE is a registered trademark of Zehntel, Inc. 
©1983 Zehntel 










The pathway to automated testing. 


The 300 Series testers are ATE-compatible via 
industry standard IEEE-488 parallel or RS232 serial 
interfaces. 

They are integrated with HP 200 Series desktop 
computers to accommodate our EASE™ automated 
test program generator, AUDITOR’, our failure 
data analysis program and TestQA”, our test pro- 
gram validation and debug tool. 

For high-volume environments, the 300 Series 

can be integrated with our Factory 
Automation Products, includ- 
ing the Zehntel 600™ Robotic 
Board Handling System and the 
Zehntel 700™ Net Workstation. 
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COMPUTER 
GRAPHICS 


Swinging into computing’s mainstream, affordable graphics capability 
springs from powerful, cost-effective hardware plus better software, 
heightening accessibility of systems and opening up new applications 


by Tom Manuel, Senior Editor, Information Systems 


[]Computer graphics, one 
of the key ways in which 
people can easily commu- 
nicate with computers, has 
moved into the mainstream 
of computing. The reason 
is its new affordability, 
largely brought about by 
the chip-technology ad- 
vances that are fueling so 
many other computer 
revolutions. 

Computer graphics can 
be defined most simply as 
drawing pictures and 
charts with computers and 
is one of the features that 
many computer users now 
expect. In fact, it is fast 
becoming common in pre- 
sent-day computers _ be- 
cause of the much lower costs. Professional-quality high- 
performance graphics is beginning to revolutionize the 
ease with which more people can enter the computer age. 
Recognition of this need to make computers easier for 
the vast number of new users has spurred the develop- 
ment of graphics-based user interfaces. 

In business, communicating with graphics has long 
been recognized as a very efficient means of conveying 
complex information. It will be even more efficient when 
professional workers can create such graphics themselves 
on a personal computer. Computer graphics is also use in 
in computer-aided design. 

The driving force behind growth in graphics is primar- 
ily the steeply dropping prices and increasing perfor- 
mance of computing and memory resources. High perfor- 
mance in graphics, in both speed and resolution, requires 
a lot of these resources. Until now, professional-quality 
computer-graphics systems were too expensive for gener- 
al use. But now, as 256-K memory chips, second-genera- 
tion 16-bit microprocessors, and the first 32-bit micro- 
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processors are coming on 
stream, the dawn of afford- 
able computer graphics 1s 
definitely here. 

Also making strong con- 

tributions to the increased 
use of computer graphics 
are new chips, such as off- 
the-shelf graphics and vid- 
eO coprocessors, semicus- 
tom graphics engines, and 
full-custom or application- 
specific integrated circuits, 
which are much easier to 
make because of the ad- 
vances in design tools for 
application-specific ICs. 
Moreover, these new de- 
sign systems are in turn 
possible in part because of 
the technical advances 
achieved in computer graphics. 

Better communications is one of the keys to increased 
productivity, which is of great interest of industries and 
businesses everywhere, so it is no wonder that graphics is 
a hot topic. Because computers are seen as productivity 
tools, using them to enhance all graphics communica- 
tions, as well as applying graphics techniques to improve 
the communication of otherwise dull computer-generated 
information, is a natural step. 

Just three or four years ago, people in computer-graph- 
ics companies, like pioneering Tektronix Inc. of Beaver- 
ton, Ore., were often asked: ““Why are you in computer 
graphics? It’s just on the fringe of the computer indus- 
try.” That is no longer the case, reports Jon S. Reed, vice 
president and general manager of the Tektronix Informa- 
tion Display Group. “Large general-purpose-computer 
companies have recently moved into graphics as graphics 
companies like Tektronix are putting more computer in- 
telligence into their products,”’ he says. 

Computer graphics is going to disappear, according to 
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along with the basic input/output system in read-only 
memory, the system RAM, and the other I/O elements; 
the special processors—a graphics coprocessor and a dis- 
play processor—and the graphics display memory (frame 
buffer) are on a separate 16-bit graphics bus. 

As the roster of other present offerings suggests, most 
if not all general-purpose computers of all sizes will sport 
high-performance graphics. Examples of such systems, in 
addition to the Mindset personal computer, include Syte 
Information Technology Inc., San Diego, with its 32-bit 
series 3000 networked computer; the Ridge 32 series of 
single-user and multiuser, reduced-instruction-set main- 
frames from Ridge Computers, Santa Clara, Calif.; the 
Domain systems from Apollo Computer Inc., Chelms- 
ford, Mass.; the Perq networked systems from Perq Sys- 
tems Corp., Pittsburgh, Pa.; and the Masscomp WorkSta- 
tion 500 computer from the Massachusetts Computer 
Corp., Westford, Mass. 


Working on resolution 


Resolution has been and still is one of the big technical 
challenges in graphics. There are two issues involved. 
First, there is the question of how much resolution is 
required within the computer to represent and manipu- 
late the information being graphed. Second, there is the 
question of how much resolution is needed on the output 
medium—display or hard copy. The resolution required 
is usually different in these two areas—sometimes less is 
required inside the machine than in the output—but, for 
some applications, more picture elements are stored and 
manipulated than are displayed, for example in electron- 
ic-publishing applications where character fonts and oth- 
er information are stored in the bit map but don’t appear 
on the display. The output-resolution requirements differ 
for different display and hard-copy devices, depending 
upon the intended use of the output and the technical 
capabilities of the device. 

High resolution costs money—in the processing and 
memory hardware to store and manipulate all the pixels, 
as well as in display and hard-copy output devices. If 
ways can be found to get crisp, bright pictures in many 
colors on a display while keeping the internal resolution 
to no more than is required for accurate representation, 
these may be better solutions than a brute-force increase 
of resolution throughout the system. 

Several techniques have been developed to reduce alias- 
ing (commonly known as the jaggies), which appears on 
raster-scan lines and curves at angles to the vertical and 
horizontal. Most employ some method of selectively 
brightening or enlarging the spots (pixels) to produce an 
apparently smoother line. Unfortunately, these tech- 
niques tend to give the overall display a fuzzy or unfo- 
cused appearance. 

One company, Megatek Corp. of San Diego, has devel- 
oped and patented an antialiasing technique that reposi- 
tions the pixels by small amounts, vertically or horizon- 
tally, as they are being displayed. Megatek calls its 
process pixel phasing. (The technical details of pixel 
phasing are presented in an article beginning on page 
118.) Other graphics companies are meeting higher-reso- 
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2. Plot in color. Personal computers, as well as bigger machines, can 
plot color output on paper and transparent acetate with low-cost 
plotters like this HP 7550A. Since it is fast and has an automatic cut- 
sheet feeder, this plotter can be a central plotting resource. 


lution color-display requirements by straightforward in- 
creases in raster resolution or through the development 
of color calligraphic (vector refresh) displays, where com- 
plete vectors are drawn from end-point coordinates, such 
as the work stations from Evans & Sutherland Computer 
Corp., Salt Lake City, Utah. 

Within the last year, flicker-free color raster-scan dis- 
plays with 1,280 by 1,024 or 1,024 by 1,024 pixels, 
refreshing at 60 hertz, noninterlaced, have become avail- 
able from all of the high-end graphics terminal suppliers. 
They look good and are all pretty much alike. By and 
large, they are driven by powerful graphics processors 
providing fast picture changes. This level of graphics 
performance has become standard for CAD/CAM systems 
and for the newer computer-aided-engineering systems. 
The many personal computers with graphics display ca- 
pability, however, have lower resolution—in most cases 
today, much lower resolution. 

A different approach to resolution has been taken by 
Lexidata Corp., Billerica, Mass., in the LEX 90 family of 
raster-display and graphics systems (see p. 171). One of 
the features of this new system is a simultaneous dual- 
resolution capability Lexidata calls SimulRes. For exam- 
ple, a shaded solid image at a resolution of 640 by 512 
pixels can be displayed beside a wire-frame image (where 
the object is displayed as a series of line segments outlin- 
ing its surface) having a resolution of 1,280 by 1,024 
pixels. 

Perhaps a resolution of 1,280 by 1,024 pixels is enough 
for many applications. Even lower internal resolution 


115 





adding quality graphics to low-cost systems. 

Among standard graphics ICs is the EF 9367 display 
processor from Thomson—EFCIS, Grenoble, France. A 
chip set consisting of the 7300 color-graphics controller 
and the 7301 memory-interface controller comes from 
NCR Corp.’s Microelectronics division in Colorado 
Springs, Colo. [Electronics, April 19, 1984, p. 166]. An- 
other, from Xtar Electronics Inc., of Elk Grove Village, 
Ill., consists of a graphics microprocessor and a video 
shift register [E/ectronics, May 3, 1984, p. 184]. 

Joining the list of graphics-board products is the iSBC 
186/78 video graphics subsystem from Intel. It integrates 
an 80186 CPU with a 82720 graphics controller, display 
memory, a buffer, shift registers, color-lookup table, and 
a multibus interface. The 186/78 is a programmable sub- 
system that can completely handle medium-resolution 
graphics—monochrome or color raster at a display reso- 
lution of 1,024 by 800 pixels by 1 plane or 512 by 512 
pixels by 4 planes for 16 simultaneous colors out of a 
palette of 4,096. The 186/78 can be programmed by the 
user or can run graphics software from Intel—two pack- 
ages currently available are iPLP720, for the Naplps 
(North American Presentation-Level Protocol Syntax) 
standard from the American National Standards Institute 
and the Canadian Standards Association, and iVDI720 
for the ANSI VDI (Virtual Device Interface) standard. 


Getting hard copy 


In cases where hard-copy output from computer- 
graphics systems is for presentations, the resolution re- 
quirements are greater than for display. Very high-resolu- 
tion film recorders for the highest-quality output have 
been available for a while. Recently, suppliers such as 
Polaroid Corp., Cambridge, Mass.; Matrix Instruments 
Inc., Orangeburg, N. Y.; and Image Resource Corp., 
Westlake Village, Calif., have introduced low-cost cam- 
eras for producing transparencies and prints with resolu- 
tions up to 4,000 lines. For example, the Samurai system 
by Image Resource is priced under $10,000 [Electronics, 
May 3, 1984, p. 192]. 

However, there is a big demand for high-quality color 
hard copy on paper at lower costs than these film record- 
ers. Even if color printers, copiers, and plotters cost 
about what film recorders do, the cost per copy will be 
less. Fortunately, some color devices arriving on the mar- 
ket produce high-quality color hard copy yet cost well 
below $10,000. Multiple-pen plotters and color ink-jet 
copiers are two of the technologies now being employed 
and constantly being improved. 

HP’s San Diego division is now working with multipen 
color plotters and has a product line on the market. The 
most recent model (Fig. 2) is the HP 7550A at $3,900 
[Electronics, April 5, 1984, p. 190]. Another multipen 
color plotter available is the Sweet-P from Enter Com- 
puter Inc., San Diego, at $1,095 [Electronics, Dec. 15, 
1983, p. 177]. Tektronix is into color hard copy with its 
air-assisted, drop-on-demand ink-jet technology. It will 
extend its product line of color ink-jet copiers with a new 
model this summer. Xerox’ Versatec Co., Santa Clara, 
developed the first electrostatic color plotter. It can plot 
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4. The ultimate. For the highest resolution and the most saturated 
colors, film image recorders do the best job today. This reproduction is 
of a 35-mm slide from a recorder driven by the Tell-a-graf software 
package from Integrated Software Systems Corp. 


E-size (34-by-42-inch) drawings in minutes. 

Black and white plotters and printers also have been 
increasing in resolution while dropping in price. For 
example, Imagen Corp., Mountain View, Calif., has in- 
troduced both 480- and 300-dot/in. laser printers at 
$20,000 and $9,950, respectively [Electronics, May 31, 
1984, p. 116]. Benson Inc., San Jose, and Versatec both 
unveiled high-resolution electrostatic plotters at the Com- 
puter Graphics ’84 conference. Benson showed its 9800 
series with a writing head containing four offset rows of 
styluses rather than the usual single or double row. The 
resolution of 508 dots/in. gives plots that look like quali- 
ty pen-and-ink drawings. Versatec’s new 7000 series has 
a plotting resolution of 400 dots/in. 

None of the great displays, phenomenal-resolution 
hard-copy devices, or the fast graphics-processing engines 
are of any use at all without software to produce the 
final result (Fig. 3). Progress in graphics application 
software with simple user interfaces has been significant 
in the past year. Also, much progress has been made in 
setting and adopting standards for the software for basic 
graphics functions—the International Standards Organi- 
zation/ANSI GKS (Graphics Kernel Standard) for graph- 
icS primitives, for example—and device-independent out- 
put routines—such as the VDI and Naplps standards. 

An example of what one of the high-level user-oriented 
graphics application packages can deliver in conjunction 
with a film recorder is shown in Fig. 4, which was 
reproduced from a 35-millimeter slide produced by the 
Tell-a-graf package—version 5 with layout intelligence— 
from Integrated Software Systems Corp., San Diego. 
Other equally capable graphics application packages are 
available from such companies as Precision Visuals Inc., 
Boulder, Colo.; Graphics Software Systems Inc., Wilson- 
ville, Ore.; Brag Systems, San Mateo, Calif.; Apple Com- 
puter Inc., Cupertino, Calif.; Mindset; Digital Research 
Inc., Pacific Grove, Calif.; Visual Engineering, Davis, 
Calif.; European Software Contractors A/S, Copenhagen, 
Denmark; and others. O 
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2. Horizontal phasing. Pixel phasing can 
also remove jaggies from lines that are close 
to the vertical axis. In this case, the pixels can 
be shifted horizontally in %-pixel increments 
by changing the raster scan’s phase for 
successive pixels. 


multaneously displacing the left and 
right pixel boundaries in 14-pixel in- 
crements reduces the jaggies. Bound- 
ary displacement also works on inter- 
secting lines (Fig. 2b) and between 
pixels of two solid areas (Fig 2c). 

The output section of a conven- 
tional raster-graphics engine contains 
a digital vector generator, a frame- 
buffer memory, a color-lookup table, 
d-a converters, and control circuits. Pixel phasing is add- 
ed by modifying the digital vector generator, including 
four extra bit planes per buffer within the frame-buffer 
memory, and generating a four-phase clock to enter data 
into the d-a converters. The four extra bit planes store 
subpixel addresses for both axes—2 bits for X-axis phas- 
ing and 2 bits for Y-axis diddling. 

In the output-section architecture with pixel phasing in 
Figure 3, vector end points (X, Y, Z) from the display 
list are entered into the digital vector generator, which 
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interpolates (X, Y) pixel addresses in a conventional 
manner. Subject to comparison with data from the Z- 
buffer, the pixels are written into a 12-plane read/write 
visual-attribute buffer. As the digital vector generator 
proceeds along the major axis, it creates an extra 2 bits 
of precision (the subpixel address) to indicate more accu- 
rately the location of pixels along the minor axis. These 
extra 2 bits are stored in the vertical or the horizontal 
subpixel address planes of the frame-buffer memory, de- 
pending upon whether the major axis is X or Y. For 
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3. Sub-pixel addressing. The circuitry needed to do the subpixel addressing required for pixel phasing is little more than the typical output sec- 
tion of a graphics engine. Two planes of frame-buffer memory are added for each vertical subpixel and horizontal subpixel address. A collision 


read-only memory and a multiplexer are also needed. 
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L] New video-display processors are playing an important 
role in dropping the cost of applications with complex 
display requirements. Personal computers, office termi- 
nals, industrial and medical instruments, information sys- 
tems, educational equipment based on video disks, and 
entertainment gear collectively represent merely the tip 
of the application iceberg for enhanced but inexpensive 
video-display processing. 

Aiming at meeting that demand, one member of a new 
family of advanced video-display processors from Texas 
Instruments—the AVDP (Fig. 1)—meets all North Ameri- 
can Presentation-Level Protocol Syntax (Naplps) stan- 
dards. Indeed, the video processor goes beyond Naplps’s 
basic requirements and offers many additional functions: 
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A new-generation 
video processor 
boosts resolution 


Chip also has modes that operate 
autonomously from the system host 





by Mark Kisner and Jean Ladd, 


Texas Instruments Inc., Houston, Texas 


40- or 80-column color text, smooth horizontal and verti- 
cal scrolling, the overlaying of conventional video with 
alphanumeric and graphics symbols, table-driven graph- 
ics, complex sprites for enhanced animation, a block- 
moving capability, direct memory access by the host 
computer to the video memory, a complex sound genera- 
tor, software color selection, and more. The ADVP also 
has a very high resolution compatible with the U.S. 
domestic (NTSC) television standards, and another ver- 
sion is compatible with Europe’s PAL systems. 

Of course, the video processor must have appropriate 
interfaces, all of them built into the two AVDP configura- 
tions, which fit into a 40- or 48-pin dual in-line package. 
First, the video processor provides a general-purpose in- 
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1. Interfaces. A new video display processor goes beyond the requirements of the North American Presentation Level Protocol Syntax 
standard. For example, by using the synchronization port, external video can be overlayed with images or text stored in the processor. 
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3. Sprites. Up to 32 sprites—special hard- 
ware-generated images—can be displayed 
at the same time. Each sprite can be in a 
different plane with different priorities. Back- 
ground, pattern, and external video planes 
can also be displayed with the sprite planes. 


or the soil. In addition, perhaps four 
or five lines of text could be placed 
at the bottom of the scene. 

Besides all these scene enhance- 
ments and animation devices, back- 
ground scenery and objects can be 
smoothly scrolled up and down or 
side to side, slowly or rapidly and in 
a way that is very pleasing to the 
eye. In the text mode, as well, pages 
can be scrolled up or down, and 
parts of a page can be moved for text 
insertion. Text can also be set in a 
standard color contrasting with the 
background, or several colors can be 
used—for example, to highlight misspelled words in a 
special color or to underline words in another one, or 
even to cause certain sections of the text or scene to 
blink on the screen. 


SPRITE 0 


"i" 


Inside the chip 


Inside the chip are a host of integrated functions (Fig. 
2). Starting at the video processor’s interface with the 
CPU, there are an 8-bit bidirectional data bus, three con- 
trol lines generally derived from the host’s address. out- 
put, and an interrupt line. The three control lines must 
be decoded by external device-selection logic. Although 
each host microprocessor generally requires individual 
adaptation, most adaptations can be accommodated rath- 
er simply. 

No adaptation is needed to control standard dynamic- 
RAM configurations. The video processor provides the 
refresh control directly with standard RAS, CAS, and R/W 
signals and an address and a data bus. 

The memory accompanying the AVDP chip can have 
several configurations. The video processor can handle 
16-, 32-, or 64-kilobyte dynamic-RAM arrangements di- 
rectly. For example, two 16-K-by-4-bit dynamic RAMS 
can provide 16 kilobytes of memory and four can supply 
32 kilobytes. Eight 64-K-by-1-bit memories will give 64 
kilobytes, and two of the new 64-K-by-4-bit memories are 
enough for the 64-kilobyte configuration. 

The processor can handle even more memory if the 
host microprocessor chooses among several memory 
banks that the video processor can then address. In fact, 
paging can be arranged so that one memory bank pro- 
vides low resolution—for instance, only 12 kilobytes for 
rapid animation—and the others have larger memory 
spaces for high resolution. The display could then page 
through successive scenes while updating scenes not dis- 
played at that time. 

Should a scene with animated sprites be on screen, one 
of the video processor’s functions is to keep track of 
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MULTICOLOR 


colliding sprites, which are very important in video 
games. In such applications, the video processor makes it 
unnecessary for the CPU to remember, say, when a killer- 
rocket sprite has zapped a spaceship sprite. 

The 32 sprites are arranged into eight groups. When a 
sprite collision occurs, it is recorded in one of the sprite 
processor’s registers, so the CPU learns about the event. 
Because of the register’s size—8 bits—and its eight-group 
arrangement, the sprite processor can detect collisions 
among eight unique sprite groups in one event. 

Making sprites collide is easy. Since sprite coordinates 
are defined precisely by their picture-element coordi- 
nates, sprites can be moved and positioned very accurate- 
ly. They are available in such sizes as 8-by-8, 16-by-16, 
and 32-by-32 pixels. 


Keeping track 


While the collision mayhem is occurring, the back- 
ground scene—controlled by the video processor’s hori- 
zontal and vertical counters—can be scrolled in any di- 
rection. Eight-bit horizontal and vertical scroll registers 
can supply an address offset to the respective counters to 
change (on the display) the address and thus the location 
of the initial fetch of the scan lines from the dynamic 
RAM. From 1 to 256 pixels can be scrolled at once, so 
control is very smooth. Similarly, three registers and 
associated counters control the block-moving function for 
both the text and the graphics mode. 

A priority-and-attribute controller circuit establishes a 
set of overall display priorities: first the sprites are shown 
(if any should be called for) and then the priority of their 
appearance is determined. In the absence of sprites, the 
basic graphics or text-pattern plane is displayed. Should 
the pattern plane be transparent, the external video (if 
any) appears on screen. 

In other words, the display may be envisioned as a set 
of display planes, arranged in a hierarchical fashion, one 
atop the other (Fig. 3). The sprites, objects, or planes 
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A few statement types adapt 
C language to parallel processing 


Adding process-synchronization and -communications facilities gives 
enhanced hardware flexibility, faster computation, and more power 


by Ray Naeini, Flexible Computer Corp., Dallas, Texas 


L] Building on the success of the C programming lan- 
guage in conventional sequential-processing environ- 
ments, ConCurrent C is designed for concurrent and 
real-time processing on multiple-processor systems. It 
was created as a production software-development tool 
for computers that process multiple instruction streams 
operating on multiple data streams (see ““Multicomputing 
hardware epitomizes flexibility,” below). 

ConCurrent C preserves all of the definitions and fea- 
tures of C, so that the standard language is upward- 
compatible with ConCurrent C. The aim was to provide 
simple, structured, C-like syntax with a minimal number 
of new key words; the extensions offer generic capabili- 
ties for the implementation of a wide variety of program- 
ming concepts. In other words, ConCurrent C provides 
mechanisms without dictating techniques. 

The new key words and statement types support real- 
time event supervision and concurrent processing on 
multiprocessor systems, as well as the usual sequential 


environments. Additional language features can be ob- 
tained by combining those provided by ConCurrent C 
with various programming techniques and styles. Its sim- 
ple, generic capabilities make the new language adaptable 
to new hardware and applications. 

Concurrent processing with multiple processors is a 
technique for achieving more processing power, faster 
computation, and flexible application of hardware to 
changing requirements. The term concurrency, however, 
has come to have more than one meaning. It is often 
applied to what might be called “apparent”? concurrency: 
that is, a number of processes sharing a single processor, 
slicing up its time among them. A less ambiguous term 
for this type of operation is multitasking, sometimes 
called multiprogramming. 

“True” concurrency refers to multiprocessing, wherein 
a collection of sequential processes execute on separate 
processors. The activities of the processes are in fact 
carried out at the same instant in time. Combining both 





-Multicomputing hardware epitomizes flexibility 


_ Although the ConCurrent C programming language is in- 
tended to serve as a code-development tool for multiple- 
processor systems in general, the original impetus was the 
development of the Flex/32 MultiComputer. This system is 
a collection of independent, self-contained processors that 
share a common set of interprocessor communication and 
synchronization facilities and fully arbitrated, high-speed 
common memory, among other resources (see figure). It 
executes multiple instruction steams operating on piulupre 
data streams. 
Designed to use 32- bit microprocessors as engines, the 
Flex/32 hardware can be reconfigured easily; thus the 
system can expand in power with minimal software modif- 


cation. It can support a mix of up to 20 processors or 160 


megabytes of memory in 20 modules. 
The computers in the Flex/32 can communicate by 
shared memory, messaging, or networking; the most com- 
-mon method is through mailboxes in common memory. 
Communication through what are known as conditional 





critical regions uses arbitration hardware that eliminates 


: software overhead to improve performance. 
The complete system is packaged in a series of cabinets, 


some housing the computers and others for peripheral 
devices. As many cabinets as needed may be linked to 
create large configurations. 


SHARED- 
MEMORY 


mUBUEES OTHER MULTI: 


COMPUTER OR 
PERIPHERAL 
CABINETS 


MEMORY 
MODULES 


MULTICOMPUTER 
CABINET 


PERIPHERAL 
CABINET 








Electronics/June 28, 1984 





125 





executed. Control then returns to the statement immedi- 

ately following the one that was performed when the 

event occurred. For example, an interrupt could be en- 

abled for some part of a program and an interrupt han- 

dler written for execution when the interrupt occurs. 
In general, for multiprocessing and real-time program- 

ming, a language must support: 

= Protected access to shared data, to prevent a process 

from using data while another process is doing so. 

m Interprocess communication and synchronization, re- 

gardless of the physical location of the processes. 

m Creation and concurrent execution of processes. 

m Event definition and supervision that allows events to 

be used as efficient inter- and intraprocess synchroniza- 

tion tools, as well as for response to real-time incidents. 


Event variables 


The new constructs in ConCurrent C consist of two 
classes. New variable definitions include event variables 
and shared variables, and new control-flow statements 
apply to process interaction, process control, concurrent 
execution, and event supervision. 

As all real-time events are either timers or exceptions, 
these event variables are declared and defined by the key 
words Timer and Exception. A timer triggers an event 
when it has counted down from its initial value to some 
predetermined value, including zero. After a value is 
assigned to a timer variable, a new statement called 
Activate initiates the countdown. (Activate can also up- 
date the value of a running timer so that it will continue 
counting down from a new value.) 


The en sign team has the choice of compiling _ 
other processes written in other languages with the appro- 
priate compilers and combining them with the system load- 
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A timer is a simple variable preceded by the key word 
Timer. The definition might appear as follows: 


timer x__ time= 30; 


The value of the timer, which is expressed in time units 
whose length is determined by the implementation envi- 
ronment, need not be defined immediately, however. A 
construct called Cyclic Timer can be used if a timer that 
will restart automatically after reaching zero is required. 

The Activate statement can be used to set off an event, 
either a timer or an exception, thus: 


activate (x_ time); 


A timer can be killed by setting the variable’s value to 
zero and activating it: 


x__ time=O; 
activate (x__ time); 


The only identifier required for the Activate statement is 
the event identifier, which must have been defined as a 
timer or an exception. 


Traps and interrupts 


An exception can cause incidents that affect either its 
defining process (internal exceptions, or traps) or a sepa- 
rate process (external exceptions, or interrupts). Excep- 
tion variables are treated as Boolean variables (in C, 
simple integers). An exception that has not been activat- 
ed has an associated variable whose value is false (logic 
0); activation changes it to true (logic 1). The value will 
be reset to false after the variable has been tested; other- 
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on the same processor in a multitasking arrangement. 
Shared variables that are used by processes on different 
processors are placed in common memory; such variables 
are therefore static and global by nature. 

Shared variables must be locked before being used by a 
process if valid data is to be assumed. The shared data is 
protected until the process has finished with it and 
placed it in a known state again. The process can then 
unlock the shared data object. Another process attempt- 
ing to access the locked variable is delayed until the 
variable becomes available. The period during which a 
process owns a shared variable and operates on it under 
lock protection is called a critical region. 


Identifying shared variables 


No new key words need be defined to identify shared 
variables. Standard C’s external and external-static vari- 
ables define appropriate scopes for shared variables and 
can make them known to specific processes. Any exter- 
nal or external-static variables that are shared between 
processes (rather than by just the functions within one 
process) are implicitly considered to be shared variables. 

The conditional-critical-region technique can use the 
When and When-Else statements for interprocess syn- 
chronization. Each process will be delayed until the de- 
fined condition is satisfied; this constitutes conditional 
synchronization. When the condition is satisfied, the pro- 
cess will be allowed to execute a set of statements known 
as the critical statements. Exclusive use of critical shared 
data—mutual exclusion—is guaranteed during this time, 
and the entire operation in the critical region will appear 
as an indivisible operation to other associated processes. 

For instance, a shared buffer, called Buffer, might be 
used by process pl to write data, and by process p2 to 
read the same data. Another shared variable, Buffer_ sta- 
tus, is used to help synchronize the two processes. With 
the following code for writing and reading the data into 
and from the buffer, the protection of the shared vari- 
ables is guaranteed. Both processes check the status of 
the buffer for synchronization: 


ys In process ol: v 


- when (buffer_ status == EMPTY) { 
write __ buffer( sD 
buffer __ status ~ uu 

J* And in . process pa: a 

_ when (buffer_ Status = uD { 
rad buf 
buffer_ Matus = EMPTY; 


Each When statement block above is equivalent to a 
sequence consisting of Lock and If statements, a series of 
critical statements, and an Unlock statement. The When 
statement combines protection and synchronization into 
a single statement, automatically generating the Lock, 
Unlock, and condition-evaluation statements. It hides 
from the programmer all of the operations required for 
process suspension and resumption if the locks are not 
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available or the condition is not satisfied. Lower-level 
statements (such as Lock and Unlock) are available to 
the programmer as system calls for direct programming. 

The concept of a process is fundamental to multiple- 
processor programming. In ConCurrent C, a process is 
defined and started by a Process statement, which in- 
cludes a unique identifier, the code used by the process 
for execution, and, optionally, the processor that is to 
execute it and the system-dependent attributes that define 
its environment, such as priority and stack size. 

System-dependent attributes, if required, are placed in 
a predefined structure and passed to the system-support 
environment. This structure can be customized for differ- 
ent implementations or omitted altogether. The process 
code can be any C function defined in the program text. 

The process identifier is defined as an integer and is 
assigned a value by the system during the execution of 
the Process statement; thus processes can be created dy- 
namically. The statement can pass new argument values 
to the function that defines the process body. 


Parent and child 


The process started by the Process statement is consid- 
ered the child process, and the process that is executing 
the statement is the parent process. This conventional 
topology retains simplicity and gives complete control 
over multiple child processes executed concurrently. 

The Cobegin control-flow statement provides a joining 
structure for concurrent execution of processes. The 
statements defined inside a Cobegin block are executed in 
the order shown in the block, and the statement immedi- 
ately after the block will not execute until all processes 
begun within the block are completed: 


-cobegin { : 
process (pl, funcl(), processor), 
process (p2, func2(arg1), processor2); 
process (p3, func3(), processor2); 
_ <statements> /* handled by parent process */ 
process (p4, func4()); /* default processor*/ 
L | 
i++; 


Processes pl, p2, p3, and p4 are started, and the <state- 
ments> are executed in the Cobegin block by the parent 
process. Processes p2 and p3 are executed by the same 
processor, an example of multitasking. The system loader 
is forced to decide which processor should execute p4 
based on system load and other factors. The i+ + state- 
ment will not be executed until all processes started 
within the block have terminated. 

If a Process statement is used outside the Cobegin 
block, the parent process will not be delayed. Parent and 
child will run at the same time in either true or apparent 
concurrent fashion. 

As an alternative to this method, event-supervision 
constructs can control concurrent process execution. Ex- 
ception events can be set up to signal completion of child 
processes and a When statement can delay execution of 
the parent until the signals are all received. = 
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Denser process gets the most 
out of bipolar VLSI 


To shrink bipolar chips to feature sizes of very large-scale integration, 
IMOX-S technology implements a series of closely related processing steps 


by Phil Downing, Pete Gwozdz, and Bernie New, Advanced Micro Devices Inc., Sunnyvale, Calif. 


L] Design considerations for new integrated systems 
range widely, from projecting on-board power consump- 
tion to estimating production costs, but the principal 
benchmarks of performance are the speed and density of 
individual large-scale integrated circuits. Though signifi- 
cant improvements in system size and capability are 
nothing new, it is only with the most recent bipolar 
processing techniques, such as IMOX-S (for ion implanta- 
tion, oxide isolation with scaling), that the benefits of 
bipolar speed have come to very large-scale integration 
(see “Designing high-performance systems with newer, 
faster processors,”’ below). 


Shrinking size, power use 


High-speed IMOX technology, introduced in 1980, has 
been incorporated into such products as the 2901 bit-slice 
microprocessor and the 29116 bipolar microprocessor, as 
well as into various programmable read-only memories 
and logic chips. When development began on IMOX-S, 
two principal goals were an improvement in speed and in 
gate densities: chips produced with it were to be denser, 
incorporate smaller geometries, and be significantly faster 
than earlier IMOX parts or other bipolar ICs (see table). 
At the same time, the designers of the new scaled process 
wanted to avoid the increase in power level that usually 
accompanies higher processing speeds, and this they 
brought off as well. 

At first, it may seem impossible to satisfy these usually 
incompatible requirements. IMOX-S, however, succeeds by 


concentrating not only on the primary contributions of 
each processing step but also on how the successive steps 
interrelate. These interrelationships—one of the more in- 
teresting aspects of the IMOX-S process—work synergisti- 
cally so that the final process is more than the sum of 
the individual steps. 

Like many other processes, IMOX makes use of oxide 
isolation for device sizes that are smaller than older, 
junction-isolation processes could achieve. But the de- 
signers of other processes opted for an unwalled-emitter 
structure that requires extra silicon area (the absence of 
which would allow the emitter and collector regions to 
make electrical contact, thus incapacitating the transis- 
tor) to isolate the collector and emitter regions. 

IMOX instead uses oxide isolation to wall off the tran- 
sistor’s emitter (Fig. 1), eliminating the wasted area 
found in the unwalled-emitter approach—the field oxide 
defines three of the emitter’s four edges. The direct con- 
tribution of oxide isolation to shrinking device size is 
considerable; when combined with a walled-emitter struc- 
ture, the result is dramatic. 


Speed, too 


Oxide isolation and walled-emitter structures have the 
advantage of speed, as well as of greater density. Device 
speeds are faster because some of the capacitances that 
usually reduce the switching speed have been eliminated 
through the reduced device area. The collector-to-base 
capacitance usually accounts for 50% of the total delay 









very large-scale integrated circuits can sallow one » processor 
to do more useful work than another in a single instruction | 
cycle—but, as a rule of olla the ) faster a pe ssor . 





most demanding performance requirement is the. instruc- 
tion-cycle time. 
For pure speed, the 291 16A 16-bit microprogrammable 
‘processor and the 29517A pipelined 16-by-16-bit multipli- 
- er—both fabricated with the IMOX-S process—should be 
considered for the core of high-performance dedicated 


prioritize a 16-bit data value. 
through inclusion of pipeline processing, executes a 1 6-b 


Designing high-performa a systems with newer, faster processors 


1 systems such as graphics processors. The 29116A and the / 


29517A can execute instructions in as little as 80 nanosec- — 


-onds—more than 10 times as fast as a fixed-instruction-set _ 
| microprocessor for similar instruction complexity. 


_ Besides the more familiar logical and arithmetic instruc- 


16 _ tions, the 2911 6A has the type of instructions necessary for _ 
: image-oriented graphics algorithms. For example, single- _ 
_clock-cycle instructions can rotate from 1 to 16 places and 


merge two 16-bit data fields on a bit-by-bit basis, as well as 
In addition, the 29517A, 


16-bit multiplication with a 32-bit result in one clock cycle. 
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2. Perpendicular etching. Isotropic etching (a) removes material in all directions below a mask, making the feature size larger than the limit of 
the lithographic process. But the anisotropic-etching technique (b) used in IMOX-S burns straight down into the wafer. 


(Fig. 3b). The first metal layer can be placed on this 
planar surface much more reliably and with tighter toler- 
ances, thereby contributing to the overall increase in 
density. 

Smaller metal lines also contribute indirectly to im- 
proved performance: if the lines are narrower, because of 
improved lithography and processing techniques, and 
Shorter, because of higher 
device density, then the ca- 
pacitance associated with 
each line is reduced. Lower 
capacitance makes higher 
performance levels possible, 
especially on high fan-out 
transistors such as internal 
output drivers on bus-orga- 
nized VLSI chips. 

Second-layer metal now 
contends with the newly dis- 
continuous surface  intro- 
duced by the addition of the 
first metal layer. A planari- 
zation technique called one- 
to-one etching is used to re- 
move this new discontinuity. 
The technique first creates 
an oxide layer over the en- 
tire wafer surface, covering 
metal as well as silicon. A 
photoresist—which is spe- 
cially etched at the same 
rate as the new oxide cover- 
ing—is spun on with a cen- 
trifuge in order to create a 
smooth surface, and the sur- 
face is then etched until 
only oxide remains. 

Because the photoresist 
etches at the same rate as 
the oxide, the resulting ox- 


3. Smooth. The first layer of metal 
interconnection for a conventional 
bipolar process (a) is much more 
ragged than in IMOX-S (b). The 
smoother the silicon and oxide sur- 
face below the metal layer, the 
more reliable the finished integrat- 
ed circuit will be. 
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ide surface has the desired smooth planar quality. Hence 
the second layer of metal has the thin and narrow quali- 
ties necessary for a high-density VLSI process. 

The third layer of metal in IMOX-S chips is used almost 


_ exclusively for power and ground buses—hence a thick, 


wide metal line is desirable to reduce the resistance of 
the metal and thus minimize unwanted voltage drops 
| along these critical lines. A 
planar surface is no longer 
necessary after third-layer 
metal since no critical depo- 
sition steps follow. 

Owing to the huge com- 
mitment of capital and labor 
for new process develop- 
ment, it is important that an 
evolutionary path be fol- 
lowed so that it is easy to 
add future improvements in 
lithographic and diffusion 
technologies. IMOX-S_ can 
easily use new techniques to 
further reduce feature sizes 
because all the critical pa- 
rameters of its transistor 
structure can be shrunk or 
scaled. In fact, the transistor 
structure was designed with 
this characteristic in mind. 

Further improvements 
will come with the IMOX X- 
85 process, with its slot-iso- 
lation technique—a narrow 
groove cut into the surface 
of the silicon wafer and 
filled with an insulator to 
isolate the adjacent active el- 
ements. IMOX X-85, now un- 
der development, will have a 
minimum feature size of 1 
micrometer and a 2.5-um 
metal pitch, meaning that 
device size can be cut ap- 
proximately in half. Yet 
these new devices to be fab- 
ricated with IMOX X-85 will 
deliver twice the _ perfor- 
mance of those fabricated 
with the IMOX-S process. LJ 


133 


efficient means of controlling power. In fact, smart pow- 
er ICs rival discrete components in power-control effi- 
ciency (Fig. 1). 

Smart power has two other important aspects. First, 
the signal-processing circuitry blends C-MOS and a non- 
isolated npn-bipolar process; secondly, a variety of out- 
put devices are possible. This technology is capable of 
providing pnp-bipolar, npn-bipolar, n-channel-T-MOs (so 
named for the T formation of the drain current), conven- 
tional silicon-controlled-rectifier, and T-MOS-SCR power 
outputs. Though the self-isolating nature of C-MOS mini- 
mizes the area of any given function, the compatibility 
between C-MOS and power-device processing maximizes 
the wafer’s yield. 

Measuring stress in electronic circuits means measur- 
ing voltage, temperature, and current—all of which can 
be handled by smart power ICs. The bandgap references 
that are common to monolithic regulators, combined 
with a simple comparator, will measure voltage quite 
effectively. Similarly, with the aid of a comparator, these 
ICs can also measure temperature: the same bandgap 
circuit that establishes a voltage reference also has well- 
defined temperature characteristics. 

Load-current measurements are equally straightfor- 
ward. A sample of the current in a series-pass power 
transistor is taken by adding a diffusion that acts as the 
collector of a lateral transistor. Since the emitter injects 
carriers both laterally and vertically, a small p* diffusion 
will act as the collector of a lateral transistor (Fig. 2). 

As a result, the transistor produces a lateral current, 
which is much lower than the vertical collector current: 
a typical ratio is 1,000: 1. With such a small amount of 
current diverted for sensing purposes, the power re- 
quired is minimal. In fact, this type of measurement is 
sometimes called lossless current sensing. 

For most ICs, measurement is simple, but controlling 
the input power in a protection application is difficult. 
This is where smart-power technology excels. The verti- 
cal transistors and SCRs that characterize it can handle 
the power that is encountered in most board-level 
situations. 

The ability of smart-power technology to make supe- 
rior protection circuits is shown by Motorola’s 
MPC2005, which protects sensitive electronics from 
overvoltage transients and extreme temperatures. Its dis- 
tinguishing characteristics are that it is housed in a 
single package, has a monolithic T-MOS SCR, and offers 
overtemperature protection and op- 
tional control. 

As the part is essentially a two- 
terminal chip enclosed in a TO-220 
package, the simple connection of 
anode and cathode to the appropri- 
ate power-supply voltage is required 
for overvoltage protection. With this 


2. Sensing. Load-current measurements 
are made by sampling the current in the 
output power transistor (a). A small p~* diffu- 
sion acts as the collector of a lateral pnp 
transistor, which produces the lateral current 
for sensing (b). 
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connection, the MPC2005 protects sources with up to 
15 amperes of dc output current and 10,000 microfarads 
of shunt capacitance. The delay time and voltage as well 
as thermal trip points are set internally. For example, 
for a 5-volt supply, the delay time is 5 microseconds, 
the voltage trip point is set at 6.2 V, and the thermal 
trip point is 125°C. When the device senses any of these 
fault conditions, it quickly short circuits the supply, 
thus removing the voltage from the system. 


Bandgap reference 


Like monolithic voltage regulators, overvoltage-protec- 
tion circuits generally use a bandgap circuit to establish 
the voltage reference. Given the bandgap reference, an 
overvoltage-protection circuit requires very little addi- 
tional circuitry to turn it into both an overvoltage- and 
overtemperature-protection circuit (Fig. 3). Overtemper- 
ature triggering is accomplished by relatively few transis- 
tors. The connection is such that the output SCR is 
turned on if either voltage or temperature exceeds the 
threshold values. Adding the dual function costs little, 
since the overtemperature circuitry takes up less than 
2% of the total die area. 

The MPC2005, with its 125°C trip point, primarily 
monitors power-device heat-sink temperatures. With a 
lower threshold, overtemperature triggering can also 
monitor ambient air temperature. Either way, the stand- 
by power dissipation of the internal C-MOS circuitry is so 
small that the on-chip thermal sensing circuitry sees an 
accurate representation of case temperature. In other 
words, the heat-sink tab of the TO-220 package, in which 
the chip is housed, is in effect a temperature-measure- 
ment device, whether it is mounted on a heat sink or in 
free air. 

From a design point of view, the most significant 
technological advance is the integration of a vertical 
T-MOS SCR with C-MOS control circuitry. The reduction of 
these components to monolithic form gives ICs their sub- 
stantial size, weight, complexity, and cost advantages. In 
addition, the combination of C-MOS logic and a T-MOS 
SCR boosts performance over a conventional SCR by low- 
ering power consumption, increasing response speed, and 
ensuring immunity to high rates of change of voltage 
over time. 

An isolation process separates the vertical-SCR struc- 
ture from the signal-processing circuitry. The T-MOS SCR 
uses approximately 60% of the die area, with signal- 
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-ECL-CML gate array speeds superminis 


while saving space and power 





Fast new arrays open the door to denser semicustom circuitry, helping 
superminicomputers face off the competition from above and below 





by Roger Cox, Honeywell Digital Products Center, Colorado Springs, Colo. 


C] Traditionally, minicomputer design has relied heavily 
on Schottky TTL technology, but today, designers are 
considering emitter-coupled logic to boost the perfor- 
mance of the next generation of machines. Without ques- 
tion, ECL is the fastest logic family available today in 
production quantities. Its raw speed can certainly help 
raise the processing power of top-of-the-line minicomput- 
ers. What’s more, ECL gate arrays combine this speed 
with density advantages. 

But before specific ECL design strategies are consid- 
ered, it is useful to examine the needs and direction of 
the superminicomputer market. An understanding of 
what this market is and where it is going will certainly 
clarify the hardware-design tasks for the next generation 
of machines. A careful look at trends in the semiconduc- 
tor industry shows that designers can best exploit the 
speed of ECL by using semicustom gate arrays to meet 
the needs of the evolving superminicomputer market. 

Since its introduction, Digital Equipment Corp.’s VAX 
virtual-memory architecture has set the standard for the 
32-bit superminicomputer mar- 
ket. Memory management and 
protection are now required 
features, and minicomputers 
have proved themselves in mul- 
tiuser applications supporting 
huge data bases. With these ca- 
pabilities, minicomputers have 
been threatening traditional 
mainframe machines, while 
they have also begun facing se- 
rious challenges from micro- 
computers using very large- 
scale integrated circuits. The 
availability of single-chip, 32- 
bit virtual machines with per- 
formances in the range of 1 | 
million to 2 million instruc- 
tions per second will certainly 
put pressure on the low end of 
the minicomputer market. 

To remain competitive, the 
next generation of supermini- 
computers must capitalize on 
the speed and density improve- 
ments of ECL large-scale inte- 
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4. ECL-compatible gate array. “This portion of the sor 
of the HE2000 ECL-CML gate array shows the three layers 
of metal. Two layers provide customized interconnections, 
while the third distributes power throughout the array. 


gration. While ECL is a very fast logic family, nearly all 
available circuit functions are at a small or medium scale 
of integration. ECL simply cannot draw on the large 
library of LSI and bit-slice components that were avail- 
able with TTL. However, the ECL gate arrays that are 
available permit the construction of dense, customized 
circuitry. Gate arrays help designers solve one of the 
most basic system problems, that of interconnection. 


High-speed interconnections 


At moderate speeds, interconnections between chips 
are minimized for reasons of cost and space. At subnano- 
second speeds, they increase power dissipation and add 
significant propagation delays. Gate arrays minimize 
these interconnections by placing most of them in silicon. 

With the gate array, many advantages of custom cir- 
cuitry are realized without the traditional expense and 
delay of a complete Ic-development program. In the 
HE2000 gate array (Fig. 1), with a large array of uncom- 
mitted circuit elements, the designer generates two layers 
of custom metalization to meet 
specific system requirements. 
These metal interconnection 
patterns can be generated rap- 
idly with the proper computer- 
aided-design tools and a macro- 
cell library. 

The macrocell library con- 
tains the circuit-connection de- 
tails to configure a particular 
cific logic element. Such logic 
functions as gates, latches, mul- 
tiplexers, and flip-flops are 
commonly available. Using the 
CAD system, these macrocells 
can be assembled quickly into a 
complex system. 

The HE2000 is an excellent 
example of bipolar gate-array 
technology. It is fabricated us- 
ing Honeywell’s Advanced 
Digital Bipolar-II process, 
which is based on oxide isola- 
tion, a nonwalled emitter struc- 
ture, and three layers of metali- 
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tary outputs. The availability of both 
signals is helpful in minimizing the 
number of logic functions required 
on the chip. 

The array provides 140 ECL 10K- 
compatible input/output buffers. In- 
put-receiver circuits translate 10K 
logic levels to CML levels used inside 
the array. The logic reference of 
these input circuits permits them to 
track the temperature characteristics 
of the ECL 10K/10KH logic families. As many as 64 of 
the I/O cells can be configured as outputs. Cells provid- 
ing ECL-compatible outputs for driving 25- to 80-ohm 
loads are available. Delay through an 1/0 cell pair is 
typically 1.5 ns. The unit is usually mounted in a 173- 
pin, cavity-down, grid-array package. 


Superminicomputers: the next generation 


The next generation of computers with VAX-like archi- 
tectures offers some intriguing performance possibilities. 
Some conceivable system specifications are: 
= Performance of 10 to 12 MIPS in a single-processor 
configuration. 

m Processor cycle times of 25 ns. 

= Main memory up to 32 megabytes. 

a High-speed 1/0 capabilities to support large disks and 
computer networks using a system-bus bandwith of 160 
megabytes/s. 

Subnanosecond ECL-compatible gate arrays and high- 
speed ECL random-access memories should make such a 
System possible. Cycle times of 25 ns for a microse- 
quencer with 10-ns access RAMs in its control store are 
feasible, and data path delays are minimized. In the 
VAX-11/780 architecture’s data paths (Fig. 3), the 
large number of input multiplexers, output lines, regis- 
ters, and control lines prohibits the use of a prepack- 
aged bit-slice element. But the HE2000 gate array, with 
its 140 1/0 pins, is certainly advantageous for just this 
type of application. 

This gate array’s fast logic can also be used to con- 
struct a high-speed register file with a 3-ns access time, 
much faster than the 10-to-15-ns times available in a 
standard ECL function. Two distinct gate-array metaliza- 
tion patterns are used in this example—one for the data 
paths and arithmetic and logic unit and the other for 
the construction of the high-speed register files. As for 
comparisions between the gate array’s 32-bit look-ahead 
ALU and that of an equivalent ECL 10181/179 combina- 
tion, the gate array introduces a worst-case delay in the 
subtraction mode of 15.5 ns, while the medium-scale ICs 
give a delay of 29 ns. 

The table compares the performance and IC count of 
three ECL implementations of the described 32-bit data 
path. The gate-array designs have only a 23-ns worst- 
case delay from the register files through the ALU and 
multiplexers and back to the register files, while the 
10K MSI and SsI system takes 50 ns. The array imple- 
mentations also make a significant reduction in system 
package count, from 208 down to 24 packages. 

The advantages of the HE2000 array’s CML internal 
circuitry become more apparent when total power com- 
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parisons are made, since the arrays require about half 
the power of the pure ECL components. It should be 
noted that when functions are incorporated onto the 
CML arrays, the emitter-pulldown resistors are eliminat- 
ed completely from the system; but when ECL is utilized 
internally on a gate array, the pulldown resistors are 
still present on the gate-array chip. 

Achieving instruction-execution rates in excess of 10 
million cycles/s will require more than fast components; 
extensive pipelining of the instruction stream for fetch- 
ing, decoding, and execution will be required. The 
amount of hardware necessary to do this requires a level 
of complexity that is not found in many of today’s 
superminicomputers. 

The Gould Inc. Concept 32/87 is an example of an 
ECL central processing unit with instruction pipelining. 
The performance of this machine is impressive, but the 
price paid in terms of space and power is high when 
only SSI and MSI parts are used; the 32/87 consists of 18 
circuit boards, while the lower-performance 32/57 unit, 
using TTL circuitry, requires only three. 

In applications where both speed and hardware com- 
plexity are desired, ECL and CML gate arrays will be 
very helpful in future designs. Any consideration of 
instruction-pipelining techniques must include the de- 
sign of a high-performance, closely coupled cache-mem- 
ory unit. The recent availability of 4-K ECL RAMs with 
worst-case access times of 10 ns is certain to make the 
design job easier. These bipolar memory chips are capa- 
ble of implementing the actual cache as well as the 
mapper that is required for the virtual-to-physical ad- 
dress translations. 

Memory bandwidth must also be increased as CPU 
performance improves. Increases in system I/O rates 
seem inevitable for future machines, too, as supermini- 
computers begin supporting larger complements of disk 
drives, local networks, and I/O-intensive graphics work 
stations for CAD, computer-aided engineering, and com- 
puter-aided manufacturing. 
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Upping reliability 


While system-bus bandwidths of 5 to 30 megabytes/s 
were adequate for the previous generation of machines, 
the next generation may well require as much as a 160- 
megabyte/s bus. This 32-bit synchronous bus would have 
a cycle time of 25 ns and employ ECL signal levels. The 
memory controller interfacing the bus to the memory 
chips should support memory interleaving and apply the 
nibble-mode feature of the new 256-K MOS RAMs. In a 
block diagram of this design (Fig. 4), showing which 
areas would use ECL and TTL levels, ECL accounts for all 
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Circle 143 on reader service card 







Simplify Your 
DAC-uP Designs 


All DAC811 needs to interface to your 
microprocessor ...is your microprocessor. 


Why add extra size, cost, and parts to your microprocessor system designs when you can 
use DAC811? 


DAC811 is a complete voltage output 12-bit digital-to-analog converter—precision voltage reference, 

D/A converter, uP interface logic, double-buffered latch, and op amp—all ona single IC chip. It’s designed 
to make your DAC pP interfacing circuits—4, 8, 12, or 16 bit buses—simple and trouble-free, with no extra parts, 
very economical pricing, and significant board space savings. 


Key specifications include: @ voltage output: +10V, +5V, +10V e1/4LSB accuracy (BH and SH models) 


@ two temperature ranges: —25°C to +85°C, —55°C to +125°C 1 @ guaranteed monotonicity 
over temperature 








DAC811, complete on one chip, ready to interface with your microprocessor application 
now. Call your nearest Burr-Brown sales office for complete details. 


BURR -BROWN® 





Putting Technology To Work For You 


AUSTRALIA, Victoria (03) 560-1011, AUSTRIA, Wien 0222/62 63 71, BELGIUM, Brussels 736-80-50, BENELUX, Schiphol (020) 470590, DENMARK, Hoersholm (02) 57 10 00, 
OVERSEAS MARKETING CORP.., Hertfordshire (U.K.) 0923-46759, FINLAND, Helsinki 358 0 5281, FRANCE, LeChesnay (01) 3-954-3558, GREECE, Thessaloniki-Hellas 306-800, 
HONG KONG, 5-833022, INDIA, Bombay 512 2973/4/5, ISRAEL, Tel-Aviv 3-491922, ITALY, Milano (02) 506 52 28, JAPAN, Tokyo (03) 586-8141, Osaka (06) 305-3287, NEW ZEALAND, 
Auckland 501-801, NORWAY, Osio (02) 10 60 50, PORTUGAL, Lisbon 686 072, SOUTH AFRICA, Linden (011) 782.5446 - SPAIN, Madrid 242-52-04, SWEDEN, Vallingby 380 320, 
SWITZERLAND, Rueschlikon/Zurich 01-724-09-28, TAIWAN, Taipei (02) 773-2121, TURKEY, Ankara 174517/250300, UNITED KINGDOM, Hertfordshire (0923) 33837, WEST 
GERMANY, Hauptniederlassung Filderstadt 0711/701025, Biiro Bremen 0421/25 39 31, Buro Duesseldorf 02154/84 45, Biiro Erlangen 09131/42728, Biiro Frankfurt 06061/71564, Biiro 
Muenchen 089/61 77 37, YUGOSLAVIA, Ljubljana 061-329-745 
Other areas contact: Burr-Brown, P.O. Box 11400, TUCSON, AZ 85734 USA - Tel: (602) 746-1111 - TWX: 910-952-1111 - Telex: 66-6491 - Cable: BBRCORP 
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For a cost-effective, low-power memory 
system that uses minimum board space, 


combine the TMS4416 or the TMS4164 64K 
DRAM with the TMS4500A. 





One TI chi 
links DRAMs 
with CPUs. 


TI's TMS4500A DRAM controller saves 
design time and IC costs. 

Easy to use, the TMS4500A supplies a 
reliable, single-chip interface between dy- 
namic memory and the microprocessor. 

The TMS4500A speeds and simplifies 
vour design task by providing address 
multiplexing, cycle timing, arbitration 
logic, and refreshing—all on one chip. It 
caves substantial design time, circuitry, 
board space, and power. Plus replaces as 
many as 15 discrete support ICs. 

Highly versatile, the TMS4500A in- 
terfaces with all popular microprocessors. 
And is compatible with DRAMs from 
4K up—from any manufacturer. 

Think of the board space and time 
savings and power reductions possible 
when you combine TMS4416 or 
TMS4164 64K DRAMS with a 
TMS4500A. 

Using the TMS4500A, you can easily 
handle up to 256K bytes per controller 
with TMS4416s or TMS4164s. With 
additional decodes, you can go to 512K 
bytes and more. 





16K x4 DRAM cuts 
0% for Tektronix. 


slower cycling DRAMs. The TMS2150, 
in combination with high-speed static 
RAMs, completes an entire high- 
performance cache memory system. With 
a maximum 45-ns delay from address to 
match valid, the TMS2150 can provide 
TTL performance at one-tenth the parts 
count and 10% of the power. 

Operating from a single +5-V power 
supply, the TMS2150 consists of a high- 
speed 512 X9 static RAM array, parity 
generator and checker, and a 9-bit high- 
speed comparator. 


TI’s 64K DRAM 


chip carrier: 
More memory 


in less space. 
TI’s 64K X 1 DRAM, the TMS4164, 


comes in a unique plastic chip carrier 
that lets you pack even more memory 
into less space. 


Dramatic reductions 


in board size 

TI’s low-cost 64K DRAM chip carrier 
provides twice the density of the 
conventional DIP. System size can be 
substantially reduced. And significant 
cost savings realized. 

Unlike conventional DIPs, TT’s 
advanced TMS4164 chip carriers can be 
surface mounted. As a result, the number 
of layers in the printed-circuit board is 
greatly reduced, and fewer boards are 
required. 


Ideal for SIPs 

TI’s 0.285-in. X 0.425-in. surface- 
mounted chip carriers are designed to 
meet the critical height requirements of 
single-in-line packages (SIPs), as well as 
offer the necessary low power dissipation. 
And TI now has in development single- 
in-line module arrays to meet your future 
system needs. 

So when you need 64K DRAMs, rely 
on TI’s outstanding choices. The 
TMS4164 for high speed, low power . . 
and chip carrier packaging. The 
TMS4416 for high bandwidth and 
modularity. Both are cost-efficient. Easy 
to design with. And state of the art. 





High-speed cache memory systems utilizing 
the TMS2150 will enable high-performance 
microprocessors to set new cost-performance 
standards with large, low-cost dynamic 

main memory. 





For more information on T1’s high- 
quality 64K DRAMs, DRAM controller, 
cache-tag comparator, and plastic chip 
carrier, call the authorized TI distrib- 
utor nearest you. Or contact 
Texas Instruments Incorporated, 


Dept. SMB@23EC, P.O. Box 809066, 


New cache-tag Dallas, TX 75240. 


comparator speeds 
system throughput. 


TI’s new TMS2150 cache address com- Circle 146 on reader service card 
parator can improve high-performance ‘ 
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area, power dissipation, and cost. 
With the TMS2150, no wait states 

Creating useful products 

and services for you. 





need to be implemented in micro- 
processor access cycles in response to 
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...the growth factors 


You know the companies in 
the power business that appear 
to be going downhill, and others 
that cannot compete worldwide. 
Some seem to lack corporate 
policy. Others have a poor 
product range or are weak in 
major applications. 


But constant and aggressive 
growth is the description that best 
fits SGS. Our technology is second 
to none; our increasing number 
of plants are the most modern, 
and our product range is growing 
fast — fastest in the industry. 


1 Over 1000 standard types, covering 
almost every application, and growing by 
not less than 1 new type every day. 


2 Manyinnovative products including 
High Voltage up to 1500V, Power MOS types 
and high power modules up to 35kVA. 


3 Sevenvolume packages — TO-126, 
SOT-82, TO-220, SOT-93, TO-39, TO-3 and 
TO-240. 

4 5! wafer capability, ion implantation 
and other state-of-the-art technologies. 


5 Three manufacturing locations in 
Europe and two in Asia. 


6 Availability and service from Sales 
Offices and Distributors worldwide. 


INTERNATIONAL HEADQUARTERS 

SGS-ATES Componenti Elettronici SpA. Via C. 
Olivetti, 2. 20041 Agrate Brianza. Tel: 039-65551 
Tlx: 330131-330141 

Benelux B-1180 Bruxelles. Winston Churchill Avenue, 122 
TeE 02-3432439 Tx: 24149B - Denmark 2730 Herlev. Herlev 
Torv, 4 Tel: 02-948533 Tlx: 35411 - France 75643 Paris. 
Cedex 13. 17, Avenue de Choisy Tel: 01-5842730 Tlx: 
042-250938 - West Germ 18 Grafing bei Miinchen. 
Haidling, 17 Tel: 08092-690 Tlx: 05-27378 - Hon Kong 9th 
Flcor, Block N, Kaiser Estate, Phase III. 11, Hok Yuen St. 
Hung Hom, Kowloon Tel: 3-644251/5 Tlx: 63906 ESGIES HX « 
Italy 20149 Milano. Via Correggio, 1/3 Tel: 02-4695651 - 
Singapore ree ore 1231. Lorong, 4 & 6, Toa Payoh Tel: 
2531411 Tlx: ES IESRS 21412 - Sweden 19500 Marsta. 
Bristagatan 16 Tel: 0760-40120 Tlx: 042-10932 - 
Switzerland 6340 Baar. Oberneuhofstrasse, 2 Tel: 
042-315955 Tx: 864915 - UK Planar House, Walton Street, 
Aylesbury, Bucks. Tel: 0296-5977 Tlx: 041-83245 - USA 

P penix AZ 85022. 1000 East Bell Road Tel. 602 867 6100 
Tlx: SGS ATES 249976 
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Facts about state-of-the-art Power 
MOS from SGS 


Optimised Power MOS geometries for different 
voltage ratings combined with proven Power technology 
make SGS Power MOS transistors the obvious choice to 
optimise your very high speed switching applications. 


Channel resistance is the Drain epitaxial resistance 
limiting factor: is the limiting factor: 
SGS geometry optimised with SGS geometry optimised with 
small cells and minimum spacing. _ larger cells and wider spacing. 
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Pb/Sn die attach 
for outstanding 
power cycling 
capability 





Flame retardant 
epoxy moulding 
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Wire bond 

Al onbare Cu 7 

for best pressure Tin-dipped lead 

cooker performance foroptimum 
solderability 


Power MOS. 


0.01 
Devices:- 
60V 100V 200V 400V 500V 


9 die sizes, 5 voltage 
ranges and 5 package types 
give a total product range of 
over 100 standard devices. 





Like every SGS 
Power device, all MOS 
transistors are available 
from our worldwide sales 
organisation. So why not 
prove these facts for 
yourself? And gain from 

| our world leadership in 
Technology and Service powertechnology. 
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New products 


Powerful microcomputers and a bevy of peripherals stand out from the crowd 
as a healthy industry displays its wares at National Computer Conference 


NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC 


Microcomputer makes use of Multibus Il to mix 
multiple processors and operating systems in one box 


One of the first companies to unveil 
a Multibus-II-based computer is us- 
ing Intel’s 32-bit parallel bus to form 
a new concurrent-processing archi- 
tecture. Dubbed Tarch, it will even- 
tually support a mixture of 16- and 
32-bit central processors as well as 
real-time operating systems—all in- 
side the same cabinet. 

In July, Argonne Systems Inc., an 
11-month-old start-up, plans to un- 


Q-BUS 
ADAPTER 


FLOPPY-DISK 
DRIVE PLUS 
CONTROLLER 


TAPE DRIVE 
PLU 
CONTROLLER 


SMALL COMPUTER 
SYSTEM INTERFACE BUS 


HARD-DISK 
DRIVE PLUS 
CONTROLLER 


veil the first wave of its Tarch-based 
multiple-coupled processors at the 
National Computer Conference, in 
Las Vegas, Nev. The first offering to 
original-equipment manufacturers is 
centered around a PDP-11-compati- 
ble 16-bit central-processing board 
based on a 15-MHz J-11 microproces- 
sor from Digital Equipment Corp. 
An SP3216 system configuration 
contains a single 16-bit central pro- 


PHASTBUS 


celui‘ tit” 
MODULE 


MULTIBUS II 


CONTROL 
PROCESSOR 


= 





— fo | 
PROCESSOR ~ 


cessor unit. The MP3216 systems 
will have multiple CPU modules, each 
capable of running a different PDP- 
11-compatible operating system and 
of sharing common peripherals. 
However, the Multibus-II-based 
Tarch concept is designed for full 32- 
bit processing. All memory subsys- 
tems and a high-speed cache are or- 
ganized 32 bits wide. Later this year, 
Argonne is planning to introduce a 


| MEMORY 
) MODULE 


1/0 
ADAPTER 


1/0 
ADAPTER 


1/0 CHANNEL 


1/0 
ADAPTER 


Concurrent processing. Developed to be microprocessor-independent, Argonne’s Tarch architecture uses Multibus II. Initial versions of Tarch 
with CPUs will use processors from DEC and National Semiconductor, but boards based on chips from Intel and others will be added. 
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Over 80% of 
Engineering Management 





pick Electronics 


for their advertising. 


Why do so many Engineering Managers want to 
see their own products advertised in Electronics 
Magazine? 

It’s because they know Electronics is where 
they not only reach a receptive audience, but 
more importantly, where they reach other man- 
agers like themselves, at the top of the buying 
pyramid. That segment of readership which is 
actually involved in the buying cycle. 

Managers also realize that in tough econom- 
ic times like these you can’t afford to spend 
excessive dollars in publications with duplicate 
circulations. And you can’t afford to miss the 
exclusive readership of Electronics, the reader- 
ship at the top of the buying pyramid. 

Electronics puts you in a great selling en- 
vironment. You’re in good company with the 
world’s leading electronics firms. Where the 
most respected editorial creates the mind-set 
your products deserve. 


| SK 
eat 
WEN © 1983 McGraw-Hill, Inc. 


Source: Crossley Surveys, Inc. 


And while other publications focus on areas 
outside the buying decision arena, Electronics 
delivers an audience of powerful decision- 
makers, concentrated at the top of the buying 
pyramid. | 

So, when you're looking for numbers, look 
carefully. 80% of Engineering Management can’t 
be wrong. They pick Electronics. 

It puts them on top. 


JULY 28, 1982 


Powering a personal computer with the PDP-11 CPU/99 
Changed chip architecture processes signals at record speed/ 105 


EI SIX DOLLARS : A Mc GRAW-HILL PUBLICATION | 
ie = C n ICS 
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The Fluke ATE perspective. 

There’s no argument. Fluke is a 
world leader in digital multimeters, 
calibrators, standards and more. It 
should be no surprise, then, to find 
innovation, power and performance in 
Fluke ATE, too. 

It's a fact that many of our hundreds 
of thousands of customers today rely 
on Fluke ATE for high-yield, cost-effec- 
tive board testing. 

Take our new Fluke 3200A Manufac- 
turing Defects Analyzer. It quickly iso- 
lates up to 80 percent of all board 
defects. That makes it ideal for early 
board screening and off-loading more 
expensive ATE. 

Or our 3050B Digital/Analog Func- 


Discover the 
ATE dimension of Fluke. 


tional Test System. With reduced pro- 
gramming time and automated 
diagnostics, it is proficient at finding 
functionally-related faults to assure 
defect-free boards with confidence lev- 
els as high as 98 percent. 

And don’t overlook the 9000-Series 
Micro-System Troubleshooters. They 
are unequalled at solving frustrating 
microprocessor-related test and service 
problems. 





_ 9010A Microsystem Troubleshooter 


In all, Fluke innovation and expertise 
translates into better automatic test 
equipment for you. With the same top 
quality, reliability, and efficiency we've 
been building into all our products over 
the last 35 years. 

Take a good look at Fluke ATE. Con- 
tact your local Fluke Representative, or 
call us toll-free, 1-800-426-0361. You'll 
find some new and unusual angles on 
automatic testing. 





IN THE U.S. AND NON- 
EUROPEAN COUNTRIES: 


John Fluke Mfg. Co., Inc. 
P.O. Box C9090, M/S 250C 
Everett, WA 98206 

(206) 356-5400 Tix: 152662 


IN EUROPE: 


Fluke (Holland) B.V. 

P.0. Box 5053, 5004 EB 
Tilburg, The Netherlands 
(013) 673-973 Tlx: 52237 


FLUKE 





® 





Copyright © 1984, John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 1709-3050/3200. For technical data circle number 155, 
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Honeywell MICRO SWITCH: 


Leadership 


over the years 


@ 1932 
@ 195) 
@ 195/ 
@ 1964 

1968 
@® 1981 
@® 1983 


! A total dedication to satis- 
fying customer needs makes 
Honeywell MICRO SWITCH 
what it is today: the world 
leader in sensing technology. 
Moreover, we have a long 
history of meeting customer 
needs through leadership 
in technology. Even before 
becoming a_ division — of 
Honeywell in 1950, MICRO 


SWITCH had been a pioneer in 


the sensing field. As early as 


1932 it invented the original 


snap-action switch to solve a 


temperature control problem 
in a chicken brooder. 

Over the last three decades, 
we havegone from strength to 


strength. Our lead in innova- 


tive, high- -technology devices 
has been built by drawing on 
the vast resources of a parent 
company whose _ annual 
spending on research and de- 
velopment tops $750 million. 

Expert, in-depth advice is 
freely available from our sates 
engineers who will advise your 
organisation on how the 


First snap-action miniature switch 

First modular lighted pushbutton 

First solid state proximity sensor 

First multi-light multi-function manual controls 
First solid state keyboard 
First pressure transducer on a single chip 
First pushbutton with programmable display 





unrivalled resources of 
Honeywell MICRO SWITCH 
can satisfy every conceivable 
sensor need. : | 
— For a leading edge on sen- 
sor performance, talk with 
Honeywell—the sensor con- 
om alia a oe 





nell Europe S.A. 
Components Group — 
Avenue Henri Matisse 14 
1140 Brussels 

Belgium 


Together, we can find the answers. 


Honeywell 


NIT 
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16-K-byte buffer in 514-in. streaming tape drive 
smooths pauses and boosts data-transfer rates 


A 5'%4-in. streaming cartridge trans- 


port made by Kennedy Co. offers an 
unusual feature for this kind of pe- 
r-pheral: a 16-K-byte buffer memory 
tiat smooths the pauses that often 
occur when media are changed dur- 
ing backup operation. As a result, 
tie Series 6500 has higher burst 
cata-transfer rates and longer opera- 
tion before repositioning than typical 
units, the company claims. 

The transport incorporates another 


improvement as well: it ramps up to 


and from its 90-in./s speed in just 
150 ms, so it can be repositioned in 
half the time that competing units 
need, the company says. Intended for 
Winchester disk-drive backup and 
data storage, the nine-track transport 
has two-track stepping heads with a 
formatted capacity of 60 megabytes 


with a 600-ft cartridge and 45 mega- 
bytes with a 450-ft cartridge. Backup 
time for 60 megabytes requires about 
12 min. 

The Series 6500 comes in the full- 
height form factor with formatter 
card installed, as well as half-height 
without the formatter. The format- 
ter, which has the QIC-02 drive in- 
terface standard, is compatible with 
the ANSC X3T9.6/83-20 interface 
and with the QIC-11 and QIC-24 
tape formats for media interchange- 
ability among transports. The drive- 
level interface is QIC-36. 

The Kennedy tape drive employs 
self-clocking group-code recording 
with a recording density of 8-Kb/in. 
and 10,000 flux-reversals/in. Burst 
data transfer rate is 2 megabytes/s, 
while sustained data transfer is 720 


Kb/s. A brushless, direct-drive cap- 
stan motor eliminates the trouble- 
some belts found in conventional 
transports, while reducing instanta- 
neous speed variation to within 1%, 
excluding the cartridge. Writing, 
reading, and rewind speeds are 90 
in./s. The drive’s envelope is equiva- 
lent to a half-height 5%4-in. drive, 
with the interface occupying equal 
space. 

The drive weighs 3 lb and mea- 
sures 534 by 1% by 8 in. With the 
formatter, it is 344 in. high. Power 
requirements are +5 V dc at 2 A for 
the formatted version and 1 A with- 
out formatter. The brushless dc cap- 
stan motor requires 12 V dc atO.5 A 
while operating and 1 A during start- 
up. Data reliability is 1 in 10* bits for 
soft errors and 1 in 10” bits for hard 
errors. The mean time between fail- 
ures is said to be 5,000 h, mean time 
to repair to be 30 min. 

In single-unit quantities, the Series 
6500 is $1,275 with the formatter 
and $875 without it. Evaluation units 


The MH89755* T1 Digital Trunk 
Interface Module 

has all the power of the MH89750 with the 
addition of a high speed, 8-bit parallel I/O. 


The MH89785* CCITT Digital Trunk 
Interface Module 

performs 2-way conversion between the 
CCITT digital trunk format and the ST-BUS 
format or a high speed 8-bit parallel 1/0. 


Mitel Semiconductor uses ISO-CMOS and 

thick-film hybrid processes to produce 

compact and reliable ST-BUS compatible 
components in a variety of forms. Low a 
power consumption and simplified power 
requirements are ST-BUS family traits. 


MH89755 MH89785 


channels and the MT8981 matrix is 128 x 
128. Both ICs are in 40 pin DIPs. 


The MH89700 Digital Line Interface 
Module 

performs full-duplex digital line interfacing 
at 256 Kbps over 2-pair common telephone 
cable. It offers user access via an 8-bit 
parallel I/O interface or by the ST-BUS, and 
is compatible with 6800 and 68000 
microprocessor series. 


The MH89750 T1 Digital Trunk Interface 
Module 

performs 2-way conversion between the T1 
digital trunk format (1,544 Mbps) and the 
ST-BUS format. — 


MH89750 


The MT8950 Data Codec 

interfaces slow speed data at up to 19.2 
Kb9s (e.g. RS232) to a 64 Kbps TDM 
chennel format (ST-BUS). 


Th2 MT8964/65 PCM Filter/Codecs 
perform A/D conversion in either .A-Law or 
j-Law. Available in 18 pin DIPs, these ICs 
off2r advanced system control capabilities 
for PABX and wider applications. 


Th2 MT8980/81 Digital Time/Space 
Switch ICs 

are non-blocking matrices that switch PCM 
encoded voice and/or data at 64 Kbps/ 
chennel. The MT8980 matrix is 256 x 256 





1 H89700 


Asia: C.D.W. Bidg., 22F 388 Castle Peak Road, 
Tsuen Wan, Hong Kong 
Telephone: 4-636416, Telex: 34235 


United States: 2321 Morena Blvd., Suite M, San Diego, 
California, U.S.A. 92110 
Telephone: (619) 276-3421, TWX: 910-335-1242 


Canada: PO. Box 13320, 360 Legget Drive 
Kanata, Ontario, Canada K2K 1X5 
Telephone: (613) 592-5630, Telex: 053-3221 


Europe: Severnbridge Estate, Portskewett, Gwent, 
Newport Wales NP6 4YR 
Telephone: 291 -423355, Telex: 497-360 
Bredgade 65A, 2nd Floor, 1260 Copenhagen K, 
Denmark 
Telephone: (01) 134712, Telex: 19502 
Via Giorgione, 18, 00147 Rome, Italy 
Telephone: (06) 5423841/2/3 


BUILDING BETTER COMMUNICATIONS WORLDWIDE 


™ ®-—Trademarks of Mitel Corporation 
©—Copyright 1984 Mitel Corporation 


*Available — 4Q 1984 





Current and Future 
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Electronics Demand 






An authoritative and comprehensive 
forecast of changing market demands 
for more than 800 electronics 
products in 13 countries. 


Easy-to-use tables and in-depth 
analyses put the findings of a 


worldwide research effort in your hands. 


Electronics’ 25th annual market forecast has been up- 
dated and revised to draw a precise profile of current 
and future demand for electronics products in the 
USA, Western Europe, and Japan. The 1983 edition 
features 22 additional pages of market-estimate and 
growth-rate tables. 


An essential tool for anyone seriously concerned about 

developing trends in the electronics market, this 63- 

page report presents detailed data on the outlook for 

845 electronics products in such categories as: 
*semiconductors * components * communications 
equipment ® data-processing and office equipment 
° industrial electronics * consumer electronics °¢ test 
and measuring equipment 


Gives you instant access to the exclusive re- 
search findings of Electronics’ highly experi- 
enced editors. Topics covered include: 

¢U.S. response ranges and compound annual 

growth rates for 1981-1986 

¢ U.S. and Europe report research methodology 

*° Economic outlook for U.S. markets 

¢ Country-by-country, product-by-product market 


1983 World Markets 


Forecast Data Book 
by the Editors of Electronics 


estimates for Belgium, Denmark, France, Italy, 
the Netherlands, Norway, Spain, Sweden, Switzer- 
land, United Kingdom, West Germany 


Encompasses a vast range of vitally important 
information on: 
U.S. market estimates and growth rates for * semiconduc- 
tors and 15 other component categories * consumer 
electronics * Federal electronics and 9 more sections 
of industrial and commercial equipment 


Western Europe country-by-country consumption of * 84 
types of electronic equipment * 46 components 


Japan’s demand for * 89 separate equipment products 
¢ 59 components * plus estimates of the world wide 
semiconductor market through 1985 


Order today for immediate delivery! 








| Mecrawe Hl Int’l. Publications Co. if 
es : Attn: ECC 
This indispensable data source ' \oGraw-Hill House 
provides a solid base of raw | Maidenhead, Berkshire SL62QL Name | 
° . . England 
information and perceptive | (Tel. (0628) 23431; Telex 848640) Title or department | 
analysis essential for anyone | Sonne (copies) of © CORI | 
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involved in the electronics | Electronics’ 1983 World Markets | 
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New product previews 


introducing noteworthy hardware and software 





Inexpensive design system uses icons 





Work station uses two pc boards for electronics to pack complete system, 
including hard- and floppy-disk drives, inside just one desktop cabinet 





What is good for office workers ap- 
pears to be even better for systems 
designers, especially if it is an object- 
oriented user interface on desktop 
computers. That is the thought be- 
hind a new engineering work station 
from Cadnetix Corp., which moves 
HS unique icon-and-mouse-driven in- 
terface into printed-circuit-board-de- 
sign markets. The CDX-9000 is slat- 
ed for introduction at this week’s De- 
sign Automation Conference, in Al- 
buquerque, N. M. 

Based on a 68010 microprocessor 
and containing 35 megabytes of stor- 
age on a Winchester disk, the table- 
top computer-aided-engineering unit 
and CAE software have been tailored 
to help system designers manage pro- 
jects. Cadnetix believes it has greatly 
cut the cost of CAE work stations by 
laying out the 9000’s electronics on 
two pce boards and by packaging a 
Winchester disk drive and a 514-1n. 
floppy-disk drive in a desktop cabi- 
net together with a 17-in. mono- 
chrome bit-map monitor. 

The basic model, which sells for 
$36,500 in quantities of four to nine, 
includes a 10-MHz 68010 with mem- 
ory management, 1 megabyte of ran- 
dom-access memory (expandable to 
5.5 megabytes), a 35-megabyte Win- 
chester, an 814-K-byte (formatted) 
514 -in. floppy-disk drive, a three-but- 
ton electronic mouse, a detachable 
keyboard, and a monochrome moni- 
tor with a resolution of 1,024 by 800 
picture elements. A second model, 
the CDX-9100, sells for $27,500 in 
quantities of four to nine and has 
0.75 megabyte of RAM and an 18- 
megabyte Winchester. An optional 
Ethernet interface is also available. 

The CDX-9000 CAE computer 
runs Cadat logic and fault-simulation 
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by J. Robert Lineback, Dallas bureau 


packages, which have been licensed 
from HHB Softron Inc., of Mahwah, 
N. J. Cadnetix has reworked the Ca- 
dat software interfaces to run on its 
object-oriented operating system. In 
addition, a multicolor CAE work sta- 
tion called the CDxX-9000c, avail- 
able with a 19-in. monitor, costs 
$55,000 each in quantities of four to 
nine. Like the company’s existing 
CDX-5000 system [Electronics, Feb. 
24, 1983, p. 159] for pe-board layout, 
the color unit has an additional ped- 
estal cabinet to house the electronics. 

The 9000 taps directly into a rela- 
tional data base, which can reside on 
an Ethernet local network and be 
shared by a CDX-5000 color-layout 
work station. By tightly linking the 
data base to both the conceptual 
phase of pc-board design and physi- 
cal layout, Cadnetix believes that its 
CAE system can dramatically shorten 
product-development cycles, reduce 
errors, and aid project management. 

For instance, layout engineers 


working on the CDX-5000 automati- 


cally pass information back to de- 
signers through the shared data base. 
This process annotates product docu- 
mentation for checking by designers 
and use in production, parts buying, 
field service, and product literature. 
Both the new CDX-9000 CAE com- 
puter and the CDX-5000 layout sta- 
tion run under the company’s propri- 


etary object-oriented multiwindow 


operating system. When an engineer 
turns on the station, the operating 
system creates a work surface with a 
number of icons—graphic objects 
that symbolically represent file cabi- 
nets, folders, a clock, a printer, a 
plotter, magnetic tape, and the like. 

Mouse. As in Apple Computer 
Inc.’s Lisa and Macintosh, the user 
enters commands into the computer 
by using a mouse to position the cur- 
sor atop an icon. Once selected, di- 
rectories, files, and diagrams pop up 
over the work surface on the bit-map 
display. “One of the important 
things about this user interface is 
that it allows you to take six months 
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DISPLAY RESOLUTION: 1024 x 768 pixels 
ron-interlaced at 60Hz or up to 1600 x 1200 pixels 
interlaced at 30Hz 





READ/WRITE AREA: 1024 x 1024 x 4 bits/pixel 
expandable to 1024 x 1024 x 16 or 2048 x 2048 x 4 


SPEED: Four pipelined on-board processors draw 
craphics primitives at speeds of 50 to 800 nsec/pixel 


COLOR: 16 display colors can be selected from a 
palette of 256 different shades 


SOFTWARE: On-board 16 bit CPU with resident 


craphics software interprets over 256 commands 
end supports local segments, 2D primitives, tablet 
t-acking, rubber banding, etc. 


MODCGLARITY: GXB-1000 is fully Multibus com- 
patible (IEEE-796), and operates from a single + 5V 


supply Multibus - TM Intel * QTY 100 







includes all the necessary ny Haka a ond software to draw 
lines, polygons, circles, characters, etc. | 


The GXB-1000 represents true state of the art per- 
formance. The boards generate the highest display reso- 
lution available from a raster scan device. The multi-pro- 
cessor pipelined architecture provides the highest possi- 
ble drawing speeds. 


Over six man years of Matrox programming effort have 
gone into the development of the on-board graphics soft- 
ware. An extensive command set allows the user to 
construct complex images with a minimal number of host 
CPU instructions and time. 


The unmatched performance and low cost of GXB-1000 
make it the perfect solution for OEM color graphic dis- 
plays. Additionally, Matrox can provide RGB monitors, 
CPU boards, memory boards, cardcages and keyboards 
for complete display system requirements. 








(BYE matrox 





electronic systems itd. 


US & CANADA 
5800 Andover ave., T.M.R., Qué. Canada H4T 1H4 
Tel.: (514) 735-1182 Telex: 05-825651 


EUROPE 
Herengracht 22, 4924 BH Drimmelen, Holland 
Tel.: 01626-3850 Telex: 74341 MATRX NL 
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Dolch. 


Compact-Logic-Tester 


COLL 300 





More Bang kor Your Bug 


Plug-Ins give you the ultimate in flexi- 
bility 

Dolch’s COLT/ATLAS concept is the most 
logical step into the future of logic analysis 
end digital test instrumentation. The 
integration of a general purpose computer 
with an instrumentation Plug-In creates 
the ultimate virtual instrument, providing 
flexibility for today’s debugging needs and 
expandability for tomorrow’s logic testing. 


For more Information: 167 


Plug-Ins expand your logic analyzer 
power 

As a pioneer in the field of logic analyzers 
Dolch provides you with the most com- 
plete range of logic analyzer plug-in 
modules for state (48 channels) or timing 
(8300MHz). uP-dedicated — analyzers 
provide you with the ultimate logic analy- 
zer power, carefully tailored to fit the 
needs for all popular 8 or 16 bitters. 


Write or call for a demonstration today 
3052 Orchard Drive San Jose, CA 95134 
(800 )538-7506 (408 )945-188] (in California) 





Load up your COLT today and shoot 
down system bugs 

with Plug-Ins now available for: 

Logic Analysis 

In-Circuit Emulation 

Word Generation 

Serial Data Analysis 

In-Circuit Testing 

PAL/IFL Development 

EPROM Programming 


aR DOLCH 
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We now rival ourseives. 


This is because there may be no other spec linearity fully satisfied. With these 
makes which can record and reproduce _ features there is no one to compare | 
14 or 21 channels of parameters on a with. Indeed the only rivals are our 
single video cassette tape — with IRIG own. 

Think of the cassette tape convenience 
you get with the RTP-600B, and the 
versatility of the RTP-800 series which 
accepts both cassette and reel-to-reel 
tapes. While rivalling each other, they 
are aided by a sophisticated micro- 
computer and both offer these valuable 
features: | yf | sel 
* Self-test function * Automatic ID code § | | mee ma 
recording * Track sequence recording 5 iwc : 

* Shuttle reproduction * Automatic 
level setting x ISO spec head configura- 
tion * GP-IB interface (optional) 

To compare the only serious rivals in 
this field you need only to contact your Deeen- a 
nearest Kyowa representative. . $ 
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Do it today. | _ S43) 0) Ss ; | 
RTP-GooB | RTP-Soo series 21, 14 or 7 <> 
14 channels on BETA format video cassette tape channels on reel-to-reel or BETA format video cassette tape 
DC to 10kHz/6 tape speeds (maximum 1:32 time- DC to 20kHz/7 tape speeds (maximum 1:64 time-base conver- 
base conversion ratio) sion ratio)/LCD (optional) 






* Argentina / Sirex Sociedad de Responsabilidad: Limitada / 393-4585 * Australia / FSE Scientific / (03)20-1301 
* Austria / Walter Rekirsh GmbH / 0222-2355550 * Belgium / Contact either the French or Holland Distributor. 
* Brazil / Panambra Industrial E Tecnica S.A. / 227-6722 * Canada / Atelco Inc. / 416-497-2208 * Chile / Metrolab / 
35752 * Colombia/Pantecnica S.A. /284-0200 * Denmark /Instrutek A/S/455-611100 * Finland /Oy Honeywell Ab 
/90-80101 * France /GEC Composants s.a. / 7906215 * Germany (Federal Rep. of) Kontron Registriertechnik /08165- 
7€7132 * Greece / Neotech O.E. / (01)9818432 * Holland / Depex B.V. Afd. Instrumentatie /030-763111 * Hong Kong/ 
Eurotherm (Far East) Ltd. /5-546391 * India / The Industrial Gases Ltd. / 26-2920 * Indonesia / Ekaputera Utama Pt. / 
372809 * Israel / Import, Building & Trading Co., Ltd. / 829901 * Italy / SPH Computer s.r.I. / (02)2870524 * Korea / 
Kong Yeong Trading Co., Ltd. / 776-7631 * Malaysia / Hisco (Malaysia) Sdn. Bhd. /03-757391 * Mexico/ Mecanismos 
Y Sontroles, S.A. / 515-25-86 * New Zealand / Wilton Instruments / 697 099 * Norway / Semitronic A/S / (02)231488 
* Rhodesia / Contact the South African Distributor. * South Africa / Peter Jones Electronic Equipment (Pty) Ltd. / 
616-5308 * Spain / Ahise Oficiana Tecnica / 2505610 * Sweden / Atlas Copco ABEM Ab / 08-7300840 * Switzerland / 
Traco Electronic AG/01-201-0711 * Talwan/San Lien Development Co., Ltd. /7731045 * United Kingdom/Graham & 


Write Instruments Ltd. / St. Albans 61110 * U.S.A. / Kyowa Dengyo Corp. / 201-784-0500 


4 % 


A complete 12-page catalog on each 
recorder is available. 


KYOWA 


KYOWA ELECTRONIC INSTRUMENTS CO., LTD. 













Address: 3-8, Toranomon 2-chome, Minato-ku, Tokyo, Japan 
Phone: Tokyo 03-502-3551 
Cable Address: KYOWASTRAINGAGE TOKYO 
Telex: 222-3854 KYOWAT J 
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Quality counts. The quality of Seiko 
Instruments & Electronics’ products 
is supported by precision machin- 
ing technology born of extensive 
experience manufacturing world- 
famous watches. The some now 
sp511 extends to liquid crystal display 
elements. High contrast and a 
wide field of view characterize our 
Standard Panels and Dot Matrix 
. Liquid Crystal Display Modules. 
These modules are capable 

of representing generous 






















~ 


ji/ amounts of information yet the 
' configuration is simple. These are 
- only a few reasons they are rated so 
SP501P highly. 




























Dot Matrix Liquid Crystal Display Modules Standard Panels For Industrial Instruments unit: mm 


Outside Dimensions| Viewing Area Number of Character Size | Power Supply Voltage| Interface Outside Glass Viewing Character Number 
Model (LxWxT, mm) (mm) Display Characters (mm) (Vpp~Vss)|(Vic~Vss)| Format Dimensions | Thick- Area Size of 
| M3214 | 210x80x12.1 152x40 |32Charactersx4 Lines] 3.50x5.15 | 65v | — | Serial | | wl oH [ress| w [oH | w fH __ | Digits 
| M4012 | 186x328x9.4 | 147.4x16 |40Charactersx2Lines| _2.65X3.75 Parallel SP501P/SP501_ | 5080 | 30.48 rr 
| mMs011 | 260x425x9.4 220x18 |80Charactersx1Line | 225x346 | 50v | — | Parallel Seepipsreo7 lmecl gas ey rere 
| F2a16 | 220xeoxi27 | 160x683 FullDots _—|__FulDots | sov | ~* | — | 
eos | an 































F481C 290 110x129 | 225x74 Full Dots Full Dots fF SP538P/SP538 | 81.28 | 38.10 76.20 | 25.40 17.78 
, * Built-in temperature compensation circuit. * Many other types are also available, please contact us. 








* On October 1, 1983, Daini Seikosha Co., Ltd. changed its name to 
SEIKO INSTRUMENTS 4 ELECTRONICS LTD. Seiko Instruments & Electronics Ltd. 
Components Sales Department: 31-1, 6-chome, Kameido, Koto-ku, Seiko Instruments U.S.A. Inc.: 2990 W. Lomita Blvd., Torrance Calif. 
Tokyo 136, Japan Phone: (03)682-3781 Telex: 2622162 DSEIKO J 90505 Phone: 213-530-8777 Telex: 9103477307 SEIKOINST TRNC 
Seiko Instruments GmbH: Arabella Center 13 OG Lyoner Stragse Precision Engineering Ltd. Sales Division: Room 901-5, Tower A, 
44-48, 6000 Frankfurt/Main 71 W. Germany Mandarin Plaza, 14 Science Museum Road, East Tsim Sha Tsui, 
Phone: 0611-6666971~2 Telex: 413045 SIG D Kowloon, Hong Kong 






Phone: 3-676485, 683160, 683169, 697593 Telex: 40211 PELSD HX 
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New products 





Computer graphics 

Dual processors 
let displays 
draw pixels fast 


Based on a dual-processor architec- 
ture, the HiScan line of graphics dis- 
plays achieves graphing speeds of 1 
million pixels/s. The systems employ 
a proprietary complementary-MOS 
graphics processor that works in con- 
junction with a Z8002 16-bit micro- 
processor. 

The 4210 monochrome display has 
a resolution of 800 by 600 pixels, 
while the 4205 color model has a 
600-by-300-pixel resolution. The non- 
interlaced terminals support 80- and 
132-column formats, with characters 
formed on a 10-by-20-dot matrix. 
Using two memory planes, the 
monochrome model offers a four-lev- 


el gray scale. The color terminal uses 
four planes and simultaneously dis- 
plays 16 colors out of a palette of 64. 
The displays are based on Digital 
Equipment Corp.’s VT200 terminals. 
Compatible with many terminal pro- 
tocols, the 4210 and 4105 units pro- 
vide Tektronix’ 4027 or 4105 or 
DEC’s Regis graphics protocols and 
standard DEC VT220 text and TEK 
4010/4014 graphics functions. 





Text features include a setup menu 
displayed in English, French, or Ger- 
man and 132 column modes, down- 
loadable character fonts, and 15 pro- 
grammable function keys. 

Scheduled to be available in July, 
the model 4210 will be priced at 
$2,195, the 4205 at $2,995. 

Digital Engineering Inc., 630 Bercut Dr., Sac- 
ramento, Calif. 95814. Phone (916) 447-7600 
[Circle reader service number 361] 
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Geometry terminals produce 
3-d frame and solid models 


Two additions to the 2020 line of 
three-dimensional geometry-process- 
ing terminals, the models 7115 and 
7215, address applications in the de- 
sign, analysis, and drafting of outline 
and solid models. All models in the 
Series can perform the same func- 
tions locally, including data-base 
management; 3-d geometry transfor- 
mations; high-speed drawing of vec- 
tors, polygons, and shaded surfaces; 
and communications with a_ host 
computer. 

Model 7115 draws at speeds of up 
to 40,000 vectors/s. Model 7215 
achieves 660,000 vectors/s and uses 
static random-access memory and a 
a proprietary bit-slice drawing pro- 
cessor to accelerate vector setup 
time. Both models are configured 
with the company’s raster processor, 
a proprietary emitter-coupled-logic 
design for writing vectors in raster- 
scan format to refresh memory, and 
a MC68000 processor for communi- 
cations, data-base management, and 
geometry processing. 
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Each model includes a 19-in.-diag- 
onal, 60-Hz, color cathode-ray-tube 
terminal with 1,280 by 1,024 pixels 
and 768-K bytes of memory. 

Available in 90 days, models 7115 
and 7215 are priced at $28,000 and 
$44,000, respectively. 

Ramtek Corp., 2211 Lawson Lane, Santa 
Clara, Calif. 95050. Phone (408) 988-2211 
[Circle 362] 


Display builds images 
using two resolutions at once 


The LEX 90 line of raster-scan dis- 
play and graphics systems are fash- 
ioned to satisfy both the business and 
technological requirements of the 
system integrator. The LEX 90’s ba- 
sic display controller writes vectors 
at an average of 600 ns per picture 
element in any direction and fills the 
screen in 37.5 ns. For efficiency, the 
company’s horizontal microcode pro- 
cesses multiple arithmetic and read/ 
write instructions concurrently. 

The LEX 90/35 model 2 is a 
graphics system featuring two soft- 
ware-selectable resolutions for gener- 


ating shaded images and high-resolu- 
tion drawings. The system allows the 
simultaneous display of both a 640- 
by-512-by-8-bit image and a 1,280- 
by-1,024-by-4-bit overlay. A true-col- 
or version is available, and a pseudo- 
color version can be used for applica- 

tions needing higher resolutions. 
The model 3 supports eight planes 
of a  1,280-by-1,024-pixel display 
memory at 60 Hz, noninterlaced. 
Also containing an 8-bit color look- 
up table, it works with 60- or 30-Hz 
monitors. Prices for the model 2 
range from $13,925, for the four- 
plane configuration, to $22,925, for 
the true-color system. Model 3 costs 
$19,850 for the eight-plane configu- 

ration. Deliveries take 120 days. 
Lexidata Corp., 755 Middlesex Tpke., Billeri- 

ca, Mass. 01865. Phone (617) 663-8550 
[Circle 363] 


Bit-mapped terminal addresses 
2,048 by 2,048 points 


With a bit map of 2,048 by 2,048 
addressable points, the model 2000A 
is a graphics terminal that facilitates 
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Electronics is important to him... 
I'm sure it’s important to me. 


Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


_ And they're successful...the first in line to lead an 
4 important project...the first in line for a promotion. 
It’s certainly not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 


It probably means they read Electronics... regularly. 


Electronics has helped propel many a manager and 
engineer to the front line...to the “leading edge” of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important information—when they need it most—so 
too can we provide it for you. 


Every 14 days an Electronics subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you 
with the intelligence you need to make the big deci- 
sion, or the every day decision to further your career 
and reap profits for your company. For a taste, just 
browse through the issue you're holding. 





But, you really don’t have to believe us. Just ask the 
person who's always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, Electronics, 
P.O. Box 511, Hightstown, N.J. 08520. VK 


Hill | 


Electronics 


Where Important People Read Important Editorial 
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With Symbex 
Factory Produced 
IDC Ribbon Cable 


Assemblies. 





Field survey reports indicate your reject 
rates from IDC assembly can run as 

high as 10%. Symbex IDC assemblies 

are factory produced with our exclusive 
“molded-in” process. When you order 
from Symbex you get finished assemblies 
ready to use. No scrap. 


CUT INVENTORY AND LABOR. 
Minimize your IDC inventory and elimi- 
nate your IDC assembly labor with Sym- 
bex. There’s no need to keep large stocks 
of IDC piece parts and cable because we'll 
give you completed assemblies, on time, 
as ordered. 


CUT TIME. 

With Symbex you won't waste time 
placing orders or tracking down parts. 
One call to our toll-free numbers or your 
local sales office is all it takes. 


Our deliveries are prompt, as sched- 
uled, as you require. 


You'll never have to wait for back 
ordered or out of stock parts. 


For immediate applications and other needs call your toll-free 


numbers. For literature only, circle # 175 
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CUT TESTING. 


You don't have to test because all of our 
IDC ribbon cable assemblies are fully 
pretested to ensure performance. 


To top it off, our superior integral 
strain relief and “molded-in” design mean 
Symbex IDC’s remain reliable. 


CUT YOUR GRIEF AND 
FRUSTRATION. 


Best of all, Symbex makes your life sim- 
pler. Cut the scrap. 


Let Symbex quote your next project. 
Call. It costs nothing and could save a lot. 


East, Midwest, and South call: 800- 
321-7075, except Ohio, call collect (216) 
354-0925. Or write: Symbex, 72 Corwin 
Dr., Box 938, Painesville, OH 44077. 


West and Southwest call: 800-824- 
4129, except California, 800-822-8160 or 
(916) 891-6410. Or write: Chico Symbex, 
890 Fortress St., Chico, CA 95926. 


SYMBEX 
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DATA GENERALS MV/FAMILY-TOP PERFORMANCE, NOT TOP DOLLAR 


Forget VAX" 

Data General's ECLIPSE® MV/Family of 
32-bit computers brings you the best price/ 
performance available for engineering 
applications—while running some of the best 
electronics engineering software. 

TWICE AS FAST AS VAX 

Consider the price/performance graph 
shown below. On the basis of dollar-per-MIP 
Data General's MV/10000™ gives you twice the performance of the VAX 11/780—at a lower price. 

Now compare the MV/8000°II to the VAX 11/780. Same performance. But the MV/8000II is half the price. 
The same holds true when you compare the MV/4000® to the VAX 11/750. And our recently announced 
OEM MV/8000 C offers almost twice the performance of the VAX 11/750. But it's the same price. 

RUNS THE MOST WIDELY-USED SOFTWARE 

You can run all of the best software on our ECLIPSE MV Series, including TEGAS™ NCA/DVS” MicroSet-86® 

eri patie oie and Mentor’s CADISYS® | 
nd Data General keeps you a generation ahead by bringing you 

comprehensive service plans and industry standard software PPI av onan 

development environments. 





CALL NOW 
For more information on Data General's ECLIPSE MV/Family, call 
1-800-554-4343 and ask for Operator 9F. 


Copyright 1984 Data General Corporation, Westboro MA. ECLIPSE, ECLIPSE MV/4000 and ECLIPSE MV/8000 are DATA GENERAL 
registered trademarks, and ECLIPSE MV/10000 is a trademark of Data General. DEC and VAX are trademarks of Digital 5 6 #7 8 9 
Equipment Corp. Prices based on Data General and DEC price lists and other publicly available information as of Jan. 1984. 10 
TEGAS is a trademark of Calma Co. MicroSet-86 is a registered trademark of First Systems Corp. CADISYS is a registered RELATIVE PERFORMANCE 


trademark of California Automatic Design. 


VAX 11/780 


MV/8000-I1 
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q, Data General. 
a Generation ahead. 
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To Our Success! 

MW] Ret-\¢-t-Talel-tellalhalc\ccu lam oaaler-tale 

rave lalier-télele Systems. A vast 

30 acres of major lakes within an 

if Phoenix. affords the — 

EViilalemdct-ta cele lalemmyecticie skiing, 
eiehing Arizona also ranks #1 


We == ine latest ita islaconimubications 
technology plus the chance of becoming a 
fore) aiiaielehdialennal-iatlel-)grelmeleraac-)-Wanwial>) a= 
professional advancement i is limited only by. 
WZolUiare\ Zam iaridt-tin'(s tmvZo]0Mc-m-Vem-lale|{a\c\-iaiale 
professional in Computer Science, Electrical 
stale }iat=\=1 arate melgig:)f-t(cremal-vomwanag three or 
more years of experience in 

(ci [Torey aalanvelalier-)tlejalomer-ryle lg 

Etats) development and are 

“interested in upgrading your 

career and your lifestyle, we 

invite your inquiry. 

Please send your resume or 

letter of qualifications to: 

GTE Communication Systems, 

Manager Human Resources, Dept.8917, 

W. Utopia Road, Phoenix, Arizona 85027. An 
: =e opportunity employer m/f/h. 


Communication 
Systems __ 


Working Together To Be The Best 
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The conventional wisdom has always y 
held that input which doesn’t conform to a Wi hee programs, eas 

-computer’s highly structured needs will result ~ word processing or accounting | 

inunintelligible output. The principle has even files, virtually any data you need to work with 


been stated as law: garbage in, garbage out.  — can be assimilated into DayFlo’s information 
DayFlo’s Personal Information Manager base. And once the information is at hand, 
changes all that. With a new solution to _ DayFlo lets you manipulate it at will to pro- 
database management needs. It lets you enter duce letters, memos, reports and much more. 
data just the way it comes to you: in unstruc- You no longer have to think for the com- 
tured bursts. Then, when you want to extract puter. Instead, it can help you think better 
information, just type in the key words youre for yourself. Which leads, inevitably, to a 
looking for. Instantly, DayFlo organizes the brand-new version 
data according to your criteria. of computing’s fun- 
DayFlo is a powerful tool for your IBM® damental law. é 
Software 


DayFlo, Inc., 2500 Michelson Dr., Bldg. 400, Irvine, CA 92715. Call Now: (800) 7DAYFLO (Outside CA), (800) CDAYFLO (CA Only) 
DayFlo is a trademark of DayFlo, Inc. © 1984 DayFlo, Inc. 
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TSTl Tape Controller... 


Because the world is changing 


We're on this journey together. We have been since 
MDB first enhanced DEC systems with our interfaces 
to the PDP-11 in 1972. 

This dynamic new world requires that we antic- 
ipate what system designers will need to take 
advantage of the new micro architecture. Today and 
tomorrow. 

And this is just the beginning. The MLSI TS11/ 
TSV05 has the capability tape controllers of the future 
must offer. It interfaces the Q-bus family of processors 
to the new generation of tape drives with embedded 
formatter. And it allows up to eight different magnetic 


Corporate Headquarters 
5 1995 N. Batavia Street, Box 5508 
Orange, CA 92667-0508 
SYSTEMS INC. = Te]. 714-998-6900 TWX: 910-593-1339 
FAX: 714-637-4060 


In the western states MDB products are also distributed by WYLE ELECTRONICS MARKETING GROUP 


tape drives with data densities of 800, 1600, 3200 or 
6250 BPI to be connected to a single quad board. 

Its out of this world capability includes 16K byte 
buffer for streaming tape drive connection and software 
configurable operating modes that can be changed at 
the operator’s console. 

We've made a commitment to the future. The 
immediate future. One that will see us introduce several 
compatible products that are interchangeable. They 
not only keep pace with the new micro system archi- 
tecture advances...but lead the way. 

Just watch this space. 

*TM Digital Equipment Corp 


MDB Systems Europe, Inc. Geneva, Tel. 41 22 439410 
MDB Systems U.K., Ltd. Berkshire, Tel. 44 06286 67377 
MDB Systems Germany Munich, Tel. 49 89 9101272 
MDB Systems Australia Neutral Bay, Tel. 612 929-6526 
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LABORATORIES 


See us at NCC Booth A1088-A1814 








Software 





auxiliary equations and substitutes 
the reduced auxiliary expression for 
each occurrence in subsequent equa- 
tions. It also allows 400 output vari- 
ables and equations and as many as 
111 driving variables, which are ei- 
ther input or output variables used 
within the logic net. 

The program is available now (for 
VAX systems running the VMS operat- 
ing system) at a price of $1,895, and 
in C source form for $9,000. A less 
powerful version, for use on IBM 
Corp. Personal Computers running 
MS-DOS and the Osborne-1 under 
CP/M, is available in executable form 
for $595, and in C source form for 
$5,000. 

Mirashanta, 2008 Deerpark PI., #350, Ful- 
lerton, Calif. 92631. Phone (714) 996-4877 
[Circle 415] 





Language helps researchers 
of artificial intelligence 


_A programming language called Do- 
main Lisp increases the application 
capabilities of the Domain system, 
helping to improve the productivity 
of those working in artificial-intelli- 
gence research. It features a high lev- 
el of integration within the compa- 
ny’s language family, giving the ap- 
plication programmer the use of mul- 
tiple languages. 

Lisp is available on all the firm’s 
systems, including the DN300, the 
DN320 with floating-point hardware, 


and the DN460 and color-DN660— 


work stations. Included is an inter- 
preter for quick checkout or proto- 
typing and an optimizing compiler 
for the creation of fast production 
applications. Available in 60 days, 
the product costs $1,850 per node. 

Apollo Computer Inc., 15 Elizabeth Dr., 
Chelmsford, Mass. 01824. Phone (617) 256- 
6600 [Circle 417] 


Package uses host’s resources 
to manage code development 


A software development and man- 


agement system called SourceTools 
uses the resources of a mainframe 
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computer to build application code 
and manage the development pro- 
cess, thereby reducing the project’s 
complexity. It supports cross-devel- 
opment software projects. 
SourceTools can be used with a 
package written in any language and 
with any standard text file. The sys- 
tem employs three packages that to- 
gether manage software projects. 
One contains four programs to con- 
trol the creation and modification of 
source codes. The second automati- 
cally keeps programs up to date as 
their components change. The third, 
two programs working together, 
eases the task of maintaining parallel 
source files on different systems. 
SourceTools is available now and 
is priced at $4,500 for the RSX oper- 
ating system and the VMS operating 
system running in the RSX compati- 
bility mode, and $3,600 for the RSTS 
Operating system. 
Oregon Software Inc., 2340 S.W. Canyon 
Rd., Portland, Ore. 97201. Phone (503) 226- 
7760 [Circle 416] 


CAD software creates 
rf, microwave circuits 


Touchstone, a computer-aided-design 
software package that creates radio- 
frequency and microwave circuits, 
runs on a wide range of microcom- 
puters, including the IBM Corp. Per- 
sonal Computer. To run Touchstone, 
the computer must incorporate the 
8087 math coprocessor, have 512-k 
bytes of random-access memory, and 
run PC-DOS or MS-DOS. 

Touchstone includes an interactive 
language that will modify the layout 
of a model it has designed. Then, the 
CAD product performs another analy- 
sis to make sure the original parame- 
ters are intact. The company will of- 
fer ongoing technical support and 
updated catalogs of element models, 
such as microstrip lines, transmission 
lines, and S-parameters. 

The product will be available in 
October at a price of $7,500 per 
copy. Five copies will cost $29,200. 
EEsof Inc., 5743 Corsa Ave., Suite 216, 
Westlake Village, Calif. 91302. Phone (818) 
991-7530 [Circle 418] 


DESIGN PROBLEMS? 


CIRCUITS AND SOFTWARE 


ELECTRONICS ENGINEERS 


- 


FOR 


focuses strictly 
on design problems! 





Edited by Howard Bierman, 
Managing Editor, 
Technical ELECTRONICS 


Access stimulating, clever ap- 
proaches that can speed your 
creative design concepts. 


This indispensable source con- 
tains hundreds of circuit sche- 
matics, block diagrams and 
computer programs that are con- 
veniently organized into 25 vital 
categories by function. 


Design appropriate circuitry to 
meet challenging specifications. 


Save time by adapting proven 
circuits and software to a wide 
range of applications. 


Save money and increase pro- 
ductivity by avoiding costly de- 
sign errors. 


Don’t take the chance of being 
less than on top of the latest cir- 
cuitry developments. 


ORDER YOUR COPY NOW! 

ELECTRONICS MAGAZINE BOOKS 

1221 Avenue of the Americas 

Y r 

New York, N ead Pd I 
he 

McGraw-Hill Int’l. Pub. Co. [Ef | 

Attn: ECC 

McGraw-Hill House 

Maidenhead, Berkshire SL6 2QL 

England 


Send____———scopy(ies) at $19.95 ea. 
(J Payment enclosed 
_] Send proforma invoice 
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~ CMOS is a Solid State of mind _ 


ill your net with HCV 


entifics HPC L 
HC and HCT CMOS octal buffers, 
rs...in 12 weeks or less 





Hook into our HPC line of HCMOS logic chips. These HPCs are ideal for computers from micros 
All have three-state outputs and LSTTL-compatible to low end mainframes. Peripherals. Mobile commu- 
inputs. In plastic or ceramic packages, commercial or nications. Process control. Test and measurement 
military. You can even get them in die form. equipment. And more. 

Toss back your LS. Got more exotic tastes? 

Our HPCs have the same pin-out and function. Something that requires specialized processing 
Plus much better noise immunity. Lower power con- and testing? It’s yours. Because our entire facility has 
sumption. High temperature reliability. And LS- been designed specifically to provide any value-added 
comparable switching speeds. service you need. 

Use our high density CMOS chips. Stop casting about. 

You'll get. typical fan-outs of 30 LSTTL loads. Now you can catch high quality HCMOS in 12 
Typical transition times of 6 ns. And rapid, high volume _ weeks. Just call 215-657-8400 for the name and 
production in one of the industry's most number of your local SSS rep. Solid State Scientific, 
advanced VLSI facilities. Inc., 3900 Welsh Road, Willow Grove, PA 19090. 








Solid State Scientific 
CMOS ResponsAbility~ 
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OnTWA, 
the fastest way to fly free 


just cot faster. 


Now TWA rewards Frequent 
Flyers with Bonus Miles from 
Hertz and Marriott. So it’s 
even easier to earn free tickets 
to almost anywhere on earth. 





TWA makes the world seem a little smaller. 
Because now, every time you take off ina 
Hertz car or land in a Marriott hotel, | 
you can earn 500 Bonus Miles 
(1,000 overseas) as long as it’s 
within 24 hours of your 
B arrival on aTWA flight. 
| Of course, TWA 
| already offers Bonus y 
Miles when you stay at ¢ ZgZcm@g 
Hilton International. And all those e 
can make a world of difference. 















xtra miles 








Together with Eastern and Qantas, 
we give you the world. 


TWA also counts the miles you fly on 
Fastern* and Qantas. That’s why TWA's Frequent 
Flight Bonus™ program is the fastest way** to 
earn free tickets to almost anywhere. Like the 
Caribbean, Mexico, South America. Or any of 17 
TWA cities in Europe and the Middle East. 

In fact, you can even earn a free trip around 
the world. 

‘ -_ And you can start earning awards with as 
little as 10,000 miles. 

So call TWA and sign up with the fastest 
frequent flyer program anywhere. 

And we’ll put the world at your feet. 






Youre going to like us 





*Excluding Eastern flights that begin or end in Kansas City, and unlimited 
mileage tickets. 
**Together TWA and Eastern have more flights and fly more people within 
the U.S. and across the Atlantic than any other airline. 


ENGINEERS 
Some Of The Most Provocative 


Telecommunications Engineer 


The 80's Will Be Done 
Right Here With Hayes In Atlanta. 















There’s an energy level here at Hayes that Interested, qualified candidates should forward 
fuels our confidence. An enthusiasm few engi- a confidential resume to: Hayes Microcomputer 
neering environments encourage or support. A Products, Inc., Dept. TJC-584, 5923 Peachtree 
unique blend of engineering and technological Industrial Blvd., Norcross, GA 30092. 


talents drawn together to move telecommunica- An Equal Opportunity Employer M/F: 
tions technology further along. The projects... 
The programs and the confidence to roll our 


sleeves up — ask the questions that must be Opportunity for 


asked — and search out the answers. 

Lf you’re taking a closer look at your career, c here anda NOW. 
perhaps it’s time to take an in-depth look at 
Hayes. There’s a future in it. 

e PROJECT MANAGER ¢ SENIOR SOFTWARE 

e RESEARCH ENGINEER 

ENGINEER ¢ PRODUCT ENGINEER (}) Hayes 
e RELIABILITY/ e SOFTWARE DEVEL- TM 


TESTABILITY OPMENT PROGRAM- ; 
ENGINEER MERS/ANALYSTS Hayes Microcomputer Products Inc. 











New products/materials 





A laminate called BEND/flex is de- 
signed for nonflexing applications 
where the installed circuitry will ex- 
ist in more than one plane. The cop- 
per-clad, epoxy circuit material can 
be drilled, routed, blanked, or wave- 
soldered in both single- and double- 
sided plated-through-hole configura- 
tions. The boards have been found 
rigid enough to support components 
while retaining true formability. A- 
vailable now in thicknesses between 
0.015 in. and 0.030 in., the installed 
cost for the BEND/flex circuitry is 
estimated to be about $3. 

Rogers Corp., 2001 W. Williams Field Rd., 
P. O. Box 700, Chandler, Ariz. 85224. Phone 
(602) 963-4584 [Circle reader service num- 
ber 401] 


A conductive silver ink for printed- 
circuit boards allows conductive cir- 
cuit fabrication without the normal 
processing. The silk-screenable ink 
can be soldered and adheres after 
low-temperature curing. The CBS- 
1709 material can be used on any pc 
board unable to withstand a process- 
ing temperature over 145°C. The ink, 
which has a resistance of less than 
100 m{)/square can be soldered with 
silver-bearing solders. The CBS-1709 
ink is priced at 40¢ to 42¢/g in large 
quantities and is available in two 
weeks, 

International Microelectronics Research 
Corp., 4951 E. 29th St., Tucson, Ariz. 85711. 
Phone (602) 747-3918 [Circle 402] 


Produced in copper alloys and Alloy 
42, a series of stamped 48-pin lead- 
frames for plastic dual in-line pack- 
ages are supplied in strips of six with 
a pitch of 1.040 in. and a width of 
2.660 in. Options include a choice of 
two pad sizes and spot plating with 
gold or silver. Available now, 1,000 
Alloy 42 leadframes cost $97.50, 
compared with $72 for copper. 
Koltron Corp., 1380 Bordeaux Dr., Sunny- 
vale, Calif. 94086. Phone (408) 734-0070 
[Circle 403] 


Biaxially oriented films can replace 
ceramics in large-surface piezoelec- 
tric applications. The line of films 
features polyvinylidene flouride sub- 
strates that are fabricated to generate 
voltage when deformed or to change 
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shape when subjected to an electrical 
field. Providing acoustic impedance 
close to that of water, the films come 
in metalized or nonmetalized form in 
thicknesses of up to 40 um on rolls 
up to 25 cm wide or in 15-by-25-cm 
sheets. Applications include acous- 
tics, ultrasonic sensors, vibration gen- 
erators, and medical sensing units. 
Available now, the films are priced 





at from $20/ft*? and up, depending on 
the configuration. 

The Solvay American Corp., 609 Fifth Ave., 
New York, N. Y. 10017. Phone (212) 838- 
8563 [Circle 404] 


A silicone elastomeric foam is de- 
signed for insulation and vibration 
damping of electronic components 
such as printed-circuit boards and 
wiring. Designated RTF-760, the 
two-component material offers a fast 
cure, 1S noncorrosive and flame-retar- 
dant, and does not interfere with 
electrical systems. 

The foam has a density of 15 lb/ft? 
and a temperature resistance of 
—60°F to 400°F, thus remaining elas- 
tomeric over a broad temperature 
range. The foam has a 25% compres- 
sion deflection of 5 Ib/in.? as well as 
a compression of 10% to 15% after 
22 h at 73°C, which allows it to re- 
turn to its original shape after a load 
is removed. Priced competitively 
with silicone foam, the material is 
available now. 


_General Electric Co., Silicone Products divi- 


sion, Waterford, N. Y. 12188. (518) 266-3544 
[Circle 406] 


Three glass-filled grades of a Radel 
A-400 resin will withstand the 550°F 
temperatures that can be encoun- 
tered in wave-soldering electrical 
connectors and _printed-circuit 
boards, the firm says. Radel A-400 
has a heat-distortion temperature of 
205°C and an anticipated 180°C Un- 
derwriters’ Laboratories continuous 
rating. The grades, Radel AG-410, 
420, and 430, contain 10%, 20%, 
and 30% glass loadings, respectively. 
The compounds offer a range of 
rigidity, tensile strength, and heat- 
deflection temperatures. Available 
now, the compounds are priced at 
about $4.25/lb in truckloads. 
Union Carbide Corp., Dept. M1523, Old 
Ridgebury Rd., Danbury, Conn. 06817 
[Circle 407] 


Two adhesives for staking surface- 
mounted devices to printed-circuit 
boards before soldering can be ap- 
plied by such methods as pneumatic 
applicators. Designated the 930-12-4 
and 990-30-7, the adhesives are sin- 
gle-component, solventless materials 
meeting a range of requirements for 
application and cure techniques. The 
930 material, which can cure with 
heat in less than 15 min at 100°C, 
was developed for pin-transfer-appli- 
cation equipment. The 990 material 
can cure within 15 s. Available with- 
in three weeks, the 930 material is 
priced at $82/quart in 21-to-100-qt 
orders. The 990 costs $120.50/qt in 
21-to-50-qt orders. 
Amicon Corp., 25 Hartwell Ave., Lexington, 
Mass. 02173. Phone (617) 861-9600 

[Circle 408] 


Providing rapid bonding, the 600 se- 
ries of structural curing adhesives are 
intended for use in structural wire 
tacking, chip bonding, conformal 
coating, and the manufacture and re- 
pair of printed-circuit boards. The 
aerobic acrylic adhesives cure after 
exposure to ultraviolet light and have 
resistance to temperatures ranging 
from -—65°F to 450°F and a tensile 
strength of 3,000 lb/in.* Priced from 
$30 to $60, depending on the quanti- 
ty, the adhesives are available now. 

American Chemical & Engineering Co., 51 
Greenwoods Rad., Torrington, Conn. 06790. 
Phone (203) 482-1010 [Circle 409] 
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sae 


Flexible front end 
aids CAD/CAE software 


Computer board can hold 
128-K bytes of EE-PROM 


100-kilobaud modem 
works on 5,000-ft lines 


Broadband GaAs FET 
operates in 20-GHz range 


32-bit work station 
has four planes of color 
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Products newsletter 





Silvar-Lisco has added a highly flexible interactive front end to its SL- 
2000 software for computer-aided design and engineering. Version 5 of 
the Structured Design System includes a computer-aided schematic 
system (CASS) that makes it possible to enter logic designs on a graphics 
terminal interactively. SDS consists of a set of programs providing 
schematic-design entry and checking, as well as hierarchical design 
transformation. With CASS, it creates a multiwindowing capability that 
automatically updates all windows to reflect changes made in any. The 
SL-2000 software operates with VAX, IBM 4300 and 3800, and Prime 
computers, and with the Apollo work station. With CASS, it is priced at 
$14,000 for the Apollo version and $30,000 for the others. It will be 
available in January. 


Based on the 16-bit iAPX-186 microprocessor, a single-board computer 
from Monolithic Systems Corp. of Englewood, Colo., costs $2,280 with 
128-K bytes of on-board dynamic random-access memory. The MSC 
8186 module can accommodate up to 512-K bytes of RAM and features 
sockets for 128-K bytes of erasable programmable read-only memory. It 
also offers 24-bit addressing, eight levels of interrupts (expandable to 64), 
and serial input/ouput. Master arbitration logic permits up to three bus 
masters to share the same bus in a serial priority setup or up to 16 bus 
masters employing an external parallel priority networking scheme. 


A short-haul (up to 5,000 ft) RS-232-C-compatible interface unit is 
intended for dedicated asynchronous transmission at speeds of up to 100 
kilobaud over twisted-pair wiring. Introduced by CBM Electronics Inc., 
Costa Mesa, Calif., the TE-5000 modem is suited for in-plant or localized 
uses, simplex or full-duplex transmission. Optical couplers reduce 
electrical interference picked up along the transmission line. The 2-Ib 
unit is priced at $139. 


A new broadband gallium arsenide field-effect transistor that operates in 
the 20-GHz range is available from Hughes Aircraft Co.’s Microwave 
Products division, Torrance, Calif. Designated the CO311H-2000, it is 
guaranteed to work in a 50-2, system over a 2-GHz typical bandwidth. It 
is intended as a medium-power driver with 6.5-dB gain guaranteed at a 
100-mw output level. Several of the devices can be combined with 
quadrature couplers to achieve higher power levels. Mounted on an 
internally matched chip-carrier, the FET is compatible with 25-mil 
alumina microstrip circuits and has 1-mil-thick gold leads. 


Broadening its line of engineering work stations, Apollo Computer Inc. is 
introducing a 32-bit color-graphics unit that the Chelmsford, Mass., 
company says costs a quarter of what competing products do. Based on 
Motorola’s 68010 processor, the DN550 provides a multiwindow, multi- 
tasking environment that handles up to 24 concurrent processes with 16 
megabytes of virtual address space each. With four planes of color, a lo- 
cal-network interface, Apollo’s Aegis operating system, and 1 megabyte 
of memory, the DN550 lists for $31,500 and requires four months for 
delivery. 
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Target: Career Opportunity 









Bring your expertise to PLSS, 
the force multiplier that multiplies 


your possibilities. 


educational opportunities, 
not to mention its affordable life style. 






Lockheed 1s up to something 
remarkable in Austin, Texas. 
It’s PLSS—the Air Force’s Precision 
Location/Strike System. 
PLSS is being developed to detect enemy 
radar from aboard Lockheed’s high-flying 
TR-| reconnaissance planes. It will relay its 
findings for analysis at a central ground 
station. And it will provide extraordinarily 
precise targeting data to help eliminate 
hostile air defense systems. 
Right now, PLSS offers broad 
opportunities for advancement to 
specialists in tactical systems and 
software. And working in Austin offers 
equal rewards with its cultural and 


1 Lockheed-Austin 1s currently 
looking for: Data Systems and 
Software Specialists, Reliability Engineers, 
Systems Test Engineers, Specification 
Engineers, Electronic Design Engineers, 
Infrared (IR)/Electro-optics Engineers, 
Signal Processing Engineers, Test 
Engineers, and Systems Safety Engineers. 
To pin down your next step to 
career advancement, set your 
sights on Lockheed-Austin. Send your 
resume to Professional Employment, Dept. 
524-0684, P.O. Box 17100, Austin, TX 78760. 
An equal opportunity, affirmative action 






SPW OER 
S 


AS eg PN AI OO TROD 


SE ER EE RRA UO 


: employer. U.S. citizenship required. 


= rLockheed-Austin 


Leadership in Technology 
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Aolex. A total insulation 






At Molex, “total” means a full line of connectors, 
afers, cable and application tooling, plus the all 
‘ound service you need to incorporate the cost and 
bor savings of insulation displacement technology 
DI™) into your present manufacturing process. 

We offer both standard and harness board 
onnectors. They're available on .098” (2,5mm), .100” 
54mm), .156” (3,96mm) .197" (5,Omm)and .200” 
),08mm) center spacings. 


First in Customer Service _..Worldwide 








lisplacement system. 


For discrete wire or cable 
applications. 


7 ins | D. section with 4 high-pressure points 
ot contact 


2 points of contact with the 
mating pin 


Exclusive dual cantilever design 
assures maximum contact pressure 
with the mating pin. Plating and 
terminal design options available. 


Nylon housing meets performance 
standards worldwide. 


Molex also offers a range of edge card connectors 
and 19 varieties of planar cable based on 3 different 
wire types. 

Complementing these products is our complete 
line of application tooling . . . from hand tools for small 
production runs, to fully automated harness assembly 
machines which can make up to 18,000 terminations 
an hour. 

And, with Molex’s worldwide network of repre- 
sentatives and distributors, we're prepared to give 
you prompt, efficient service, no matter where 
youre located. 

For more information on our IDT™ products and 
the many ways Molex can help you lower your total 
applied costs, contact the Molex office nearest you. 


lolex Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 Phone (312) 969-4550 Telex: 27-00/2/25-4069 


Circle 901 on reader service card 















